
INDIAN 


INDUSTRIAL COMMISSION 

INSPECTION NOTES 
1916-18 



CALCUTTA 

SUPEIimTENDENT QOYERNMENT PIIINTIK.G, INDIA 

1918 



Inirodvctory IK'oie. 

These notes do not profess to he authoritative, nor do they represent the 
unanimous vieVs of the Commission. They have been tvritten by various 
ISflembers, and indicate briefly some of the most interesting features of the places 
visited and their bearing on the general industrial question. 


Si3rLA: 

The 26th April 1918. 


\ 


} 


G. H. W. DA'^IES, 

Secretary. 




Name of Place Visited or Inspected 


Agaram Steam Jaggerr-Boiling Plant 

• 

9 

» 

9 

Page. 

• 43 — 44 

Alximinium Company, Limited, The Indian, Madras 

« 

• 

• 

. 

36—37 

'Art, School of, Bombay . . . . , 

• 

* 

• 

• 

• 4j5— 46 

„ The Mayo School of, Lahore 

« 

• 

a 

• 

. 63—66 

Arts and Crafts, Scliool of, Lucknow • • 

t 

. 

< • 

* 

. 7 

Basel ]MiBEion Weaving Establishment, Calient 

• 

m 

• 

a 

. 39 

Bawdwin Mine ...... 

. 

* 

• 

9 

. 75—79 

Bengal Distilleries, Limited, Konnagar 

. 

. 

. 

m 

. 80—31 

„ Iron and Steel Company, Limited, Barakar . 

a 

* 

a 

a 

. 24—26 

„ National Tannery, Calcutta . . 

. 

• 

a 

a 

20—21 

„ Preserving Company,. Mnzaffarpur 

• 

. 

. 

a 

. 16-17 

Bihar School of Engineering, Bankipore 

* ^ 

i 

• 

a 

. 14—15 

Bisenit Factory, Delhi ..... 

* 

■ 

. 

« 

. 1 • 

Bonibay-Bnrma Trading Company Timber Yards, Eangoon 

* 

a 

« 

. 71—72 

,, ^Icdical Stores Depot .... 

« 

« 

. 

. 

. 49 

Brushware, Limited, Cawnpore .... 

• 

. 

a 

. 

8—9 

Bnckingham 'Mills, jMadrns .... 

• 

m 

. 

• 

. 84—35 

Burma Oil Company’s Works, SjTiam . . 

* 

• 

• 

. 

.■ 74—75 

„ „ Fields 

a 

• 

« 

« 

. 82—84 

Burn & Co.’s Iron Works, Howrah 

» 

i 

4 

m 

9 

. 80 

„ „ „ Pottery Works, lubbnlpore 

« 

. 

• 

9 

. 23-24 

Calcutta Pottery Works • . • . • 

• 

m 

• 

a 

. 18—19 

„ Technical Evening School • ... 

• 


« 

• 

. 87—88 

Carnatic Mills, Madras • • . • 


■ 

. 

a 

. 34—35 

Carpentry School, Government, Bareilly 

• 

a 

a 

9 

. 5—6 

Cawnpore Sugar Works, Limited 

m 

a 

a 

9 

. 11 

,, Woollen Mills 

. 

a 

a 

a 

. 8 

Cement Works, Katni ..... 

. 

a 

a 

a 

. 22— 23- 

Chambers & Co/s Tannery, Fallavaram . 

• 

a 

9 

a 

.. 35— 33 

Chemical Company, Factory of the Dixon, Dehra Dun 

• 

a 

a 

a 

. 8 

Cocoanut Oil Mill, Calicut .... 

. 

a 

a 

• 

• 38™^39 

Commerce, Sydenham College of, Bombay 

« 

a 

a 

a 

. 53—54 

Cooper Allen & Co., Limited, Cawnpore • • 

• 

« 

a 

a 

. 9 

Cotton and Produce Company, The Jamal, Allanmyo^ 

• 

a 

a 

a 

. 84 — 85 

„ Mills, Buckingham, Madras 

m 

• 


a 

. 84—35 

„ Carnatic, Madras .... 

. 

a 

a 


. 84—35 

„ „ El^n, Cawnpore .... 

• 

a 

a 

. 

. 9' 

Cutlery Factory, Muzaffarpur .... 

• 

m 

« 

• 

• is 

Delhi Biscuit Factory ...... 

• 

9 

a 

. 

. f 

„ Industries . • . . • 

m 


a 

• 

. l"-^- 

Distilleries, Limited, the Bengal, Konnagar . 

% 

• 

a 

. 

. 30—31 

Dixon Chemical Company, Factoiy of the, Dehra Dun 

« 

a 

a 

. 

• 3 

Dockyard, Eoyal Indian Marine, Bombay 

• 

a 

a 

. 

. 51—52 

East Indian Eailway Locomotive Workshops, Jamalpur 

• 

a 

• 

. 

. 89—91 

Elgin Mills, Cawnpore ^ . 


a 

# 

• 

. 9 

Engineering and Technical High School, Government School of, Insein 

• 

. 86-87- 

„ School, Mechanical, Lucknow • 

• 

a 

• 

* 

• ® 1 

,, The Bihar School of, Bankipore * 

• 

a 

a 

• 

. 14- 15 

II Works, Limited, Knmardhnbi • 

. 

• 

. 

* 

. 26 

Fire Clay and Silica Works, Limited, Knmardhuhi 

a 

• 



. 26—27 

Firozabad Glass Works . . _ . 

. 

• 

• 

. 

. 11—13 






Ill 


Preserving Coni|)anr, The Bengal, Muzaffarpiir •« . ... 

Queen iMary Technical School for Disabled Indian Soldiers, Bombay . 
Bailway Technical Institute, Lahore • • . . , 

„ "W orkshops. East Indian, Locomotive, lamalpur . 

>» » Great Indian Peninsula, Carriage and Wagon, Matunga 

„ „ North-Western, Lahore 

Bice Mill at Pazundauiig . , . « . 

Bosin and Turpentine Factory of the Punjab Forest Department, Jallo 
Boyal Indian Marine Dockyard, Bombay . . , 

Saddlery Factory, Government Harness and, Cawnpore , 

"Saltpetre Befmery, Muzaffarpur .... 

Sandalwood Oil Factory, Bangalore .... 

Saunders Weaving Institute, Amarapura . . 

School, Calcutta Technical Evening, C.alcatta , 

„ Government Carpentry, Bareilly 
„ „ ^Weaving, Benares 

., jile'chaiiical Engineering, Lucknow . 

„ of Art, Bombay 

„ „ „ TlielMayo, Lahore .... 

„ „ Arts and Crafts, Lucknow . 1 . . 

„ „ Engineering, Government, Insein 

„ ■ „ „ The Bihar, Bankipore . , 

„ „ Handicrafts, Nagpur ..... 

Settlements, Village, Cawnpore ..... 

■ Shwedaung, Hand-loom Wetiving at , 

Silica Works, ”Kumardhnbi . , . . * ^ . 

•Singanallur Jaggery Factory . . ^ . 

Soap Factory, Government, Calicut .... 

Sualkuchi Weaving Village ..... 

Sugar Company, The Japaha, Muzaffarpur ... . 

„ Worke,-Limited, . Cawnpore .... 

Swadeshi Stores, Bombay ..... 

• Sydenham College of Commerce, Bombay 
tpannery. Chambers and Co.’s, Pallavaram . . . . 

' „ The Bengal National, Calcutta . . 

Tata Hydro-Electric Works, Lonavla .... 

■ Tata Iron and Steel Company, Limited, Sakchi . . . 

Technical Evening School, Calcutta .... 

■Technical High School, Government School of Engineering and, Ini 
Institute, Bailway, Lahore .... 

„ The Victoria Jubilee, Bombay 
,, School for Disabled Indian Soldiers, Queen Mary, Bombay 
Tde Works, Henke’s, Feroke ..... 

Timber "Yard, The New Malabar, Calicut 

„ Yards, Bombay-Burma Trading Company, Bangoou 
Titaghur Jute Mills, . . . . ... 

„ PapefMills 

"Turpentine and Bosiu Factory; of tbe Punjab Forest Department, Jallo 
Upper India Paper Mills, Lucknow . .. . . . • 

Victoria Jubilee Technical Institute, Bombay .... 

"Village Settlements, Cawnpore ...•<• 

Waldie and Co., Messrs. D., and Bengal Distilleries, Limited, Konnagar 
Weavery, Government Central, Lahore ... . • . 

"Weaving Establishment, The Basel Mission, Calicut . • . • 

„ Hand-loom, at Shwedaung « • . . • • 

„ , „ Institute, Government Central, Serampore . . • 


» 

» 


sein 


Page. 

. 16—17 
. 54—56 
60—62 
. 89—91 
. 4*4!— 45 
. 58—60 
. 72—74 
. 56—58 
. 51—52 
. 9—10 

. 17 
. 41—42 
. 80—82 
. 87—88 
. 5—6 

. 13—14 
. 8 

- . 45—46 
. 63—66 
. 7 

. 86—87 
. 14—15 
. 21—22 
. 10 
. 85— 86 
. . '26—27 
, . 40—41 
. 40 

' . 70—71 
. 15—16 
. 11 
. 62—63 
. 58—54 
. 35—36 
. 20—21 
. 49—61 
. 27—29 
. 87—88 
. 86—87 
. 60—62 
. 46—49 
. .54—66 
. *37 
. 40 
. 71—72 
. 18 
. 17— IS 
. 56—58 
, 6—7 

. 46—49 
. 10 
. 80—81 
, 62—63 
. 89 
. 85—86 
31—32 




IKDIAN INDtrSTEIAL COMMISSIOIT 


Inspection Notes 
1916-18 


THE DELHI BISCUIT PACTORT. 

Visited 3Gth October 1916. 

Tills factory was started about 159S aud was under the management of an 
experienced Scotch biscuit-maker. Although the capital was only Rs. 61,000, 
the company did fairly well till the Directors thought that they could dispense 
with the serrices of the expert and depend only upon their locally trained men. 
The result was not altogether a success, as the quality of the biscuits fell off, and 
consequently the demand decreased. This was reflected in a very serious 
diminution in the profits. Lately, since the war began, the factory has 
obtained large contracts for army biscuits and has been making 'excellent 
profits. 

The factory is a comparatively small one and consists of a single unit of 
biscuit-making* machinery manufactured by the firm of D. Thomson of 
Edinburgh. The maximum capacity of the plant is about 4,000 pounds of 
biscuits a day. The factory was in a very clean condition, but, in the opinion of 
most members of the Commission, there was too much handling of the material 
at the various stages of manufacture. The equipment aiipeam to be satisfactory ; 
but, judging from the accounts, the expenditure on fuel is excessive. The 
ovens are heated by high-pressure steam, and there is a separate steam plant for 
generating power. There is also a small tin-making plant which is sufficient 
for the existing scale of operations. 

The army contracts keep the factory going ; but previously it was not 
run more than haff-time, and sometimes only one-third time. The products 
of the factory are not good enough to supplant the high-class biscuits imported 
into India from England and Australia, whilst they are not cheap enough to 
command a large Indian market. 

The Directors take a great pride in the large number of biscuits they are 
able to make ; but from a business point of ^-iew the result would probably be 
veiy much more satisfactory if they confined their efforts to producing a much 
smaller number of kinds of biscuits. The cost of packing the biscuits in tins 
is considerable, and they might be put on the market at much lower prices if 
packed in paper bags similar to those adopted by some of the biscuit-makers 
at Home. 

The factory is a sound concern and appears to be capable of considerable 
development. 

•DELHI DvDUSTRIES. 

Visited 8Sfh October 1916. 

The Commission visited the show-rooms of Fakir Chand and Rughnath ivorj 
^ Das. opposite the North Gate of the Jumma i! asjid, and found behind the com- 
* parativdy modest exterior very extensive show-rooms, well stocked with the non- 
textile art products of Northern India. The chief e:^bits were the well-known 
Delhi ivory carvings and miniature paintings on ivory. 

No opinion need be expressed regarding the artistic merits of the work as 
that has frequently been done by art critics. The ivory is imported from Afrina, 
and no Indian ivory is used, as the latter is stated to be liable to crack and 
warp. Some workmen were seen engaged at their craft, in which they have 
attained a very, high degree of skill. The members were generally of opinion 
that nothing could be done with this particular branch of industry.* 
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The pxoprietor^said that he did not - hnoTf the valne of his stock ; but ik 
must have amounted to several lakhs of rupees. The ratio of turn-over to 
capital invested is probably very small, and the prices charged in proportion to 
the cost of the vork are, therefore, very high. 

It may here be noted that firms like Messrs. Fakir Ghand and Rughnath 
Das TTould’certamly be very strongly opposed to the establishment of any kind, 
of ofBcial dep6t in Delhi for the sale of Indian art wares, such as has been 
established in Madras and Mysore. 

Delhi is celebrated for its Jewellers, and the -processes of gem cutting were- 
inspected- These do not differ materially from those employed in Europe. 
Diamonds' are neither cut nor -polished in Delhi ; but stones for Indian 
Jewellery are obtained from Benares. Bose diamonds and brilliants are- 
invariably obtained from London, also amethysts and topaz, the cutting of 
which apparently the Delhi workmen do not understand, and they are procured 
from such firms as Messrs. Liberty and Coke. Emeralds, chiefly uncut . stones, 
are obtained from Europe, and rubies from Burma, yellow, white, and blue- 
sapphires, moonstones, alexandrites, and opals from Ceylon, but' the best op.als 
come from Australia. Large pearls are obtained &om the Persian Gulf and 
seed pearls from Ceylon, whilst turquoises, of which great numbers are used, 

■ are brousht &om Persia and Tibet. 

... 

The most important indigenous industry in Delhi is -vrire drawing and the 
preparation of gold lace. Xo less than 40,00.0 people are said to lie still 
dependent fora ^'elihood upon one ox other of the various branches into which 
it is sub-dhided. In no one workshop are the whole of the processes carried out, 
and the various stages of manufacture were witnessed in four different shops. 

T-n the first, a cylindrical rod of silver, pointed at both ends, approximately 
one junb in diameter and weighing 100 tolas, is first covered with a very thin 
sheet of gold weighing one tola. This is carefully wrapped round the silver rod, 
which is then fieat^ to redness in a charcoal fire and the thin layer of gold 
sweated on to the silver. The rod is then drawn through steel dies, graduaUy 
flirninicTiT-ng ' in diameter, till a comparatively fine wire is produced, coated . 'wi^ 
a thin film"^of gold. The latter stages of wire drawing were seen in a separate- 
workshop, where the dies used were made of rubies pierced with a very fine 
hole. The art of boring these rubies seems to have been lost, as the dies are now 
all obtained through a finn at Surat which imported them from Europe, and 
probably from Germany. Before the war they cost about 12 annas each, but 
the present price is Be. 1-12-0. The life of the die is very short ; some fail 
almost imme^tely, but good ones will sufice for drawing 100 tolas of wire. 
Special machines are made at Lyons for boring holes, and it is possible that they 
might be introduced into Delhi with advantage. Obviously, however, a com- 
petent workman would have to be brought out to teach the local people how tu 
use the machines. 

In a third workshop, the fine wires woxmd on reels were mounted six on a 
board and drawn over a highly burnished curved steel plate on which they 
were hammered into flat ribbons. 

In a fourth workshop, the flat ribbons were wound spirally on to a silk 
thread covering the same completely. A distaff is employed, which is spun 
rapidly by the workman with one hand, whilst with the other the fine ribbon is 
wound on to the rapidly rotating silk. Alternately he spins the distaff and 
feeds the ribbon, and then winds up the lensth of silk covered with the gilded 
ribbon. 

Tile processes throughout are primitive in the extreme, and have long ago- 
been superseded in Europe by very elaborate and delicate machinery. Apart from 
the use of machinery in Europe for carrying out the operations which in India * 
are done by band, the principal difference in the method employed is that in 
Europe the gilded .'mrface is produced, as a final operation, by electroplating 
in a bath, through which the threads covered with the silver ribbon are drawn* 
^^'serted that the articles so produced are inferior to those made by hand 
^bis IS probably true, as, for the sake of cheapness in production, 
vile of gold deposited by electroplating is probably thinner than that on 

w however, no reason why the coating of gold given 
by electroplating should not be as thick. o . 
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- It is, ho'wever, possibly open to question •whether the method of electro- 
plating is as good as the method of s'weating the gold on to the silver, "which is- 
employed in India. . The advantage of the Enrop^n method is that the layer of 
gold is deposited only -where it is -wanted, -n’hilst in the Indian method, the gold, 
is on both sides of the ribbon. 

. In Delhi, they do not appear to mannfactnre extremely fine gold laee,. 
"which is now so very largely imported from Lyons and which is nsed in the 
mannfactrtfe of gold lace cloths. It is probable that the Indian method is too* 
costly for the fine wort. The silk nsed is imported from China, as Indian 
reeled silk is too irregular and full of knots. 

It appears that five and twenty years ago two men, Maitab Kai and 
Chuha Mall of the Chowri Bazar, irnported a power-driven wire-drawing bench 
and accessories from' England. It is said that they employed a German 
workman to superintend the factory ; but owing to the incompetence and 
dishonesty of the man employed, 'the factory proved a failure. The plant was* 
driven by a steam engine, and more than Ks. 70,000 was expended on the 
experiment. Some of the machines including the long draw bench and the 
lines of shafting are still in existence ; but the workshop is now used as a 
stable. It is too late to ascertain the real cause of failure. The plant appears 
to have been much too heavy for the class of work, and it was probably from 
the very outset unsuited for the wire’ drawing done in Delhi. It is almost 
certain that this is an example of Indian enterprise which ended in failure- 
because it was undertaken without competent technical advice. 


EAOTORT OE THE DIXON CHEMICAL CO., DEHEA DUN. 

' Visited 2nd November 1916. 

At the outbreak of the war, the fact was very widely advertised that the 
only source of supply of thymol was in Germany, whilst India had a practical 
monopoly of the supply of raw material — ajaicain seed. The preparation of 
thymol engaged the attention of Mr. Puran Singh, the Chemist of the Forest 
Research Institute at Debra Dun, -and it seems almost certain that the Dixon- 
Chemical Company have established their factory in Dehra Dun so as to be- 
near the Research Laboratories. The plant for distillation is established in an- 
ordinary bungalow and is obviously the work of amateurs. Nevertheless, 
thymol is produced, and apparently of as good quality as was formerly 
available from Germany. Naturally, the managers were somewhat reticent 
regarding the details of the processes. They stated that they were making 
1,000 pounds of thymol a month, -the current wholesale price for the same- 
on the London market being about 33 shillings a pound. It is open to 
question whether the capacity of the plant at work at the time of the 
Commission’s visit was as large as was stated, and it is probably an anticipation 
of events, as we were shown a very much larger still which has recently been 
constructed for the company in Bombay. 

The ajaicain seed after removal from the stills contains about 20 per cent 
of oil, for which possibly some commercial use may be found. The crushed 
seed is an excellent food for cattle, and independent testimony in Dehra Dun 
•was forthcoming as to its value as food for horses 'that were out of condition. 
This is not an unimportant matter, as, with so smaE a yield of thymol, it will 
probably be necessary to make the most of the by-products. 


MATCH FACTORT, BAREILLY. 

' Visited 3rd November 1916. 

V 

■ In the note on the match-making industry supplied by the Government 
of the United Provinces to the Commission,* a brief history is given of the 
enterprise initiated by Messrs. Gavin Jones & Son of Ca-wnpore, the outcome 
of which is the match factory now working at Bareilly, which -was inspected 
by the Commission. At the time of our visit, the factory, working ten hours 



4 


a day, was able to turn out 750 gross of boxes of matches a day, and tbe 
Managers stated that its capacity will have to be doubled before it can be 
expected tc yield profitable results. The wood used, both for boxes and splints, 
is homlax malabancian, the Indian cotton tree.^ Por boxes^ it is said to be 
satisfactory, but it yields only splints of an inferior quality.^ Attempts are 
now being* made to secure a supply of* blue pine, experiments with which hare 
yielded much better results. All the machinery is of German manufacture, 
and even now it as being run under the supervision of a German mechanic, 
who has been specially released from internment for the purpose. This class 
of machinery is not likely to have a long life, and, at any rate, renewals and 
repairs will probably prove difficult and costly. 

The match trade in India has in recent years undergone considerable 
changes, partly due to legislation against the use of white phosphorus and 
partly due to the war, which has enabled Japanese matches to oust Swedish 
matches to a large extent, whilst the supplies which formerly came from hostile 
countries have been entirely cut off. The price of Swedish matches has risen 
considerably, but Japan has been able to place on the market enormous quanti- 
ties of inferior matches at practics^y pre-war prices. The Bareilly matches 
- appear to be of about equal quality to the Japanese, but are distinctly inferior 
■ to those imported from Sweden. The price at the present time is annas fifteen 
a gross, a rate which would, yield a good profit, were it not for the heavy 
expenses due to the enhanced prices which have to be paid for chemicals and 
paper. 

The factory is supplied with wood fromJhe Borest Department at one anna 
per cubic foot, which is less than its value as fire-wood. All the chemicals 
nsed are imported, also the paper wrapped round the boxes. The economic 
advantage to India from the establishment of the match industry is therefore 
comparatively small, and the only valid reason for granting concessions to this 
factory is the possibility that ultimately it may prove a commercial success ; 
and India may be rendered to some extent independent of foreign countries for 
supply of matches. 

There have been many attempts during the past ten years to make matches 
in India, but so far with* but limited success, owing to the inferior character of 
the wood, and much money has been wasted. Any further assistance rendered 
by the State for the establishment of match factories should be concentrated 
oil one concern, which obviously should be that which offers the best prospects 
of final success, .ills the conditions rmder which the other pioneers of the match 
industry are working are not known to the Commission, it is not certain that 
the Bareilly Match factory should be selected as the most deserving of further 
Government assistance. 


FTJRNITTJKE TVOREISHOPS, BAREn.LT. ~ 
Visited 3rd Ivovember 1916. 


One of the largest furniture factories in Bareilly was inspected by the 
Commission. The work was of the average quality to be found in similnr 
factories in many of the large towns and cities of India. Bareilly enjoys the 
advantage of cheap supplies of wood of a rather good quality for furniture, and 
there are a large number of artisans engaged in the industry of fimiiture- 
making. Judged by modern standards, their designs are inferior and their 
worknmnship second-rate, whilst, the tools they employ are of the usual 
primitive type to he found among the indigenous carpenter^ 


^ A second furniture factory was inspected, which is run by a Co-operative 
Society, consisting of members who have subscribed among themselves for 53 
glares of the value of Rs. 50 each. The Board of Directors of the Co-operative 
v-ocieij acts as a sort of middleman and distributes the orders received among 

Timenrs Jo premises of the Society. Piecework 

• tint it'lnd employed, and the accounts of the Societv showed 

that It had made a profit sufficient to allow of the dklribution of a dividend of 
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id per cent on tlie. shares and bonus of 6^ per cent on the piedBTTork 
money paid to the operatives. The Co-operative Society has borrowed some- 
thing like !Rs. 28*000 from the district Urban Bank, and it can scarcely be 
questioned that the advances made by the Bank to the Society are altogether 
out of proportion to the capital which the Society controls. The funds are 
invested in a building used as a show room, which contains stock valued at an 
amount equal to at least one year’s output of the work of the Society. 
The actual cabinet making is carried on in a very hiddha shed in the compound, 
and it is hard to discover what useful purpose the Co-operative Society has- 
fulfilled. As a trading concern, its position is unsound, and it is quite 
certain -that the funds of the District Urban Bank will not be easily 
recoverable. 

This Co-operative Society may be regarded as an attempt to apply co- 
operative methods of working in an industry not needing such, and the Board of 
Directors has apparently been unable to achieve any useful result. Unless some 
drastic measures are taken to put the Society on a sounder basis, the inevitable 
winding up, which looms in the future, will involve the District Bank in a very 
heavy loss. 

The control of the Society is in the hands of people who have no knowledge of 
the trade, and they also-control the funds of the District Bank.- This should not 
have been allowed, as the Directors of the Bank will probably be tempted to , 
throw good money after bad to keep the Co-operative Society going. The solvency 
of the Society, at the present moment, entirely depends upon the sale value of the 
stock, and there is an inevitable tendency in all such factories to accumulate a 
certain amount of stock which is either unsaleable or can only be disposed of at 
considerably reduced prices. . Owing to the- direction of the Bank and the 
direction of the^ociety being in the same hands, there is an entire absence of 
healthy criticism of the management. 


GOVERNMENT CARPENTRY SCHOOL, BAREILLY. 

Visited 8rd November 

Bareilly is the centre of a large _trade in cheap furniture and, some fi.ve or 
six years ago, a Government School of Carpentry was started with a view to 
improving the -technique of the workmen. An English carpenter of 
experience was brought out and made the superintendent of the School, which 
was placed under the management of a local committee presided over by 
the Commissioner of the Division. 

The School is under the Education Department ; but the control is practi- 
cally in the hands of the Director of Industries, who inspects the School and is a 
member of the local committee. The policy of the School, the design of the 
buildings and the nature of the equipment appear to have all been determined 
by the superintendent, and to have been approved by the various authorities 
over him.’ A very large amount of money has been spent. Good workshops 
and class rooms have been built, and the equipment is beyond all ’’'comparison 
better than that of any other industrial school of the same character in India. 

Boys are admitted to the School for a course of training extending over six 
years, but as yet there is no record of passed pupils to show whether the 
obiects of the School have been achieved. The course of training is obviously 
too long, and it is, doubtful if the School has been a remarkable success, which 
is the opinion expressed by the local Director of Industries ; in fact, it is open 
to question whether the School is not working on altogether wrong lines, 
and attracting a class of pupils who will ultimately find as much dildculiy _ in 
. making a living as carpenters, as will their contemporaries who are receiving 
a purely literary education. 

It is noteworthy, that the sons of the artisans working as carpenters in the 
■ town are not attracted to the School and that the boys mainly come from 
other classes. Granted the fact that the artisans are in need of a better 
training and that the wood-working industry in Bareilly is not in a flourish- 
ing condition, it seems hardly rational to introduce a new class of carpenters 

2 A 
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United Piormcss : but it is more than doabtfol if there is anv larare demand 


-diate demand. 

"^e ~ere informed that the cost of maintainfng the School is about 

Bs. 37.000. of '’.rhieh apparentlr Es. 6.000 or 7-000 is recovered hr the sale of 
vork done in the School- As the number of papils in the School is notr 
ahont 70. the t»st of training each hov comes to about Es. 35 a month, that is 
"to sav- if the hov goes through a sis Tears* nonrse. his training cost the 
StateVbaut Es. SjoOO. vhieh can onlv be r^arde-i as an estravaganf amount 
■to pav for the edncation of a carpenter. 

The School is said to inSuence the artisans in the town indirectly ; hut 
little evidence of this could he seen in the fectorles which the Commis^n 


There is a large fiTT-.oTTT'r of wood- working machinery in the Scho>oI, the 
capacity of which mast be greatly in excess of the re-^nirements of the SehooL 


-able proSr. The saw TTiill might he used to convert logs into suitable 
scantlings and these could be stocked in large quantities as would be done in 
anv timber vard. . 


'Conremulatioru ana. tnis mzgnt certamiy ce insmiiea. so cnar seasonea. wool 
-c-juH be supplied to the artisans in Bareilly. 

The maj-nriry of the boys in fee School feould be the - sons of arnsans in 
“the town, and to attract them to the School, ft wSL be necessary to pay them 
wages from the verv beginning. This should be done, and the bovs put 


things for sale. Such a course need not extend orer a perioi of more than 
three years. 

A comparatively smaE number of hoys, certainly not mors than Sve a 
year, mig'nt be adsuttei to go through a more diverxSsd course of instruction in 
wood working. Such boys should have completed a good elementary edncation, 
as wGuid be indicated by their haring obtained a School Pinal or School- 
Leaving cerdScate. The training for these b-oys should be much on the same 
lines as that now given to everyone in the School; but shortened, so that it 
wouid be possible for one. it not two ream of the course, to be spent in 


■of the artisans in the town, it is not unressonabls to attempt to recover as much 
as possible the working csss by the sale of the products of the School. 2vo 
doubt, the School would compete with private enterprise in a sensa but such 
oomjKitition should be a stimulus rather otherwise to the industry. 

Since the above note was written, the superintendent of the School b*«s 


Voremr^ejir aep-ircirents. aai aml5tii^r.ee boxes vrere sappliei to tbs 7 
'd 2,153.^ Enrther, work valued at Bs. 2, S40 tor the improvement of 
bun-rings and equipment of the School was completed during the rear. 


5 value 


THE UPPEB l^BIA PAPEE HILLS, LUCSyOTT. 

Virited dir. 2^7vsTnlS7 ISIS. 

. **■ started In 1-579 and manufacture pper chisSv from oufo 

k-.-r j-curees of row material are o:d gunny bogs and’other waste 
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uia'temls suitable for tbc inu'posc. Tlio paid-u^ capital of the company is 8 
lakhs of rupees and during the last eight years, it has paid an average dividend 
•of 7 per cent. The outturn of paper is about 13 tons a day and two 
Foiirdrinicr machines are in use. 

The company is entirely an Indian concern but . employs four European 
•foremen. The work is carried on continuously and there are two shifts. Only 
low qualities of paper are manufactured and the directors are apparently 
•content to continue running the mills on the restricted lines which they have 
■found to be moderately successful. There was not the slightest trace of 
scientific control nor any signs of development. 


THE SCHOOL OE ARTS AND CRAETS, LUCKNOW. 


Visifed 4th November 1916. 

I 

The Einc Art classes of this School are on a restricted scale and the pupils, 
who do not show fair promise, are quickly eliminated. The lithographic class 
is an important section and has recently been put under an exjiert brought out 
from home. The principal crafts taught in the School are wood working and 
•design, wood carving, gold and silversmith’s work, brass and copper work and 
sign painting. Excluding the purely art sections, about two-thirds of the 
pupils arc following their hereditary occupations. The School has only been in 
existence for five years, which is far too sW*t a period to produce resrdts which 
may be judged. It is run on the same general lines as are followed in the 
schools of arts in Madras and Bombay and there is no reason to doubt that it 
will meet local requiremenfe with equal success. It will probably be found 
-advantageous to link up this School with the various industrial schools through- 
out the province and to draft some of the more promising artisan apprentices 
into this School for a course of training in design. Above all things, the arts 
craftsmen require- intelligent instruction in this direction as they are now 
completely out of touch with the envu’onment of their patrons. 

Attached to the School, there is an Arts and Grafts Museum containing 
many excellent specimens both of Indian and foreign work. It is needless to 
say that this should prove of great value to the students, but it would be of 
advantage if the best specimens of work toned out in the School were placed 
in the Museum rather than a comparatively small income derived from their 
sale. The same idea should be followed in every industrial school to the 
extent possible with the resources at the disposal of the management. Schools 
- of arts and crafts such as this at Lucknow are essentially educational institu- 
tions, and though there is no objection to the sale of work done in the school, 
•it should not be regarded as an important source of income. These remarks do 
not apply to the lithographic section, the success of which may to some extent 
'be measured by the amount of commercial work the pupils are able to 
turnout. ' . “ 

■ The question will possibly come up for consideration as to whether or not 
it will be desirable to' establish Government workshops of arts and crafts to 
•be run on purely commercial lines. At the present time, the tastes of the 
wealthy people in India incline towards the productions of Europe and they 
look with contempt on the indigenous arts and crafts ; on the other hand, in 
Europe and America there is a large demand for art work such as can be 
turned out in India, and it is probably sound policy to take steps to meet the 
demand. The dealers in art curios have had a most disastrous influence, and 
it is necessary, if the craftsmen are not to degenerate further, that they ^ould 
be brought into touch with more appreciative patrons. 

It may be suggested that more attention might be given in Lucknow to 
training in the decorative arts. A good deal of money is now being spent 
. abroad on these which might weU be retained in the country. ' • 


s 
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THE IMECHAMCAL ENGINEEEING SCHOOL, LUCKNOW. 

Visited 4th ^ovemher 1916, 

This School Tvas started in 1900 and has been continuously under the 
superintendence of Mr. Swinchatt. Erom a very elementary industrial school 
it has develoiped into one of much higher grade for the training of men rrho in 
after-life wm he in charge of small engineering plants or foremen of depart- 
ments of mechanical engineering establishments. The equipment is on an 
extensive scale, and both steam engine and internal combustion engines are 
installed either for experimental purposes or for driving the workshops. 

The pupils undergo training in the School for three years, and they are 
then apprenticed in engineering vorks for trro years, during vrhich time they 
are pam Es. 8 a month by Government, and their employers are expected to 
pay them a minimum wage of Es. 12. At the end of the five years, those who 
have passed through the course satisfactorily are granted the diploma of the 
school. The scheme has only been in operation for six years, and a sufficient 
number of students have not yet passed into practical life for any opinion to 
be formed as to the natirre of the results achieved. Such evidence as is 
available regarding the utility of the School is aU in its favour, -and there is 
but little doubt that the men will easily find employment and will be of 
material assistance in the development of small rural factories for the 
preparation of agricultural produce for the market. . ■ 

There is a machine-tool shop, a pattern maker’s shop, a foundry, a .fitter’s 
drop, a forge, and electrical plant sufficient to familiarise the pupils with the 
running of dynamos and -motors. The underlying idea of the education given 
in the School seems to be to turn out a class of artificers, the nearest equivalent 
of which is . the EngEsh millwright. Experience in other provinces suggests 
that there is a need for such men. 

Only a detailed study of the curriculum of the School would -jptify a 
deGnite expression of opinion as to its appropriateness to the end -in view. 
Possibly, too much time is spent in the machine-tool shop and too little at the 
forge and at the fitter’s bench, where manual dexterity, so essential in the class 
of men under training, can be best acquired. The School is- attended by boys 
from all parts of the province, and there is a hostel attached for their accom- 
modation. . 


• THE GAWNPORE WOOLLEN MILLS, OAWNPOEB. 

Visited 7t'k Uxovemher 1916. 

The Commission visited 'these miEs rmder the guidance of Sir Alexander 
McKobert. He pointed out to the Commission that, so far as his knowledge 
goes, the mills are unique in regard to the variety of work which they 
undertake. Both wooUen yarn and worsteds are spun and, in normal times, a 
great variety of fabrics are woven. - In the early days of the mills, 90 per cent 
of the output was on Government account ; but in late years, it has dwindled 
down to about 10 per cent. Since the outbreak of war, it has again risen to 
nearly 70 per cent. Beside the raw material available in India and imported 
from Tibet, wool is also imported from Australia and the Cape. 

Tlie mills are one of the largest industrial imdertakings in Cawnpore and 
employ at' the present time about 4,000 hands. The buildings and equipment 
are of a very modern type, and the manufactures of the company enjoy a high 
reputation throughout India. These mills are an excellent example of what can 
be accomplishedln India imder none too favourable conditions^ when enterprise, 
technical skill and business aptitude are displayed to a very high degree in 
the 'development of a manufactiuing business. 


• BEUSHWAEE, LIMITED, CAWNPOBE. 

. Visited 8th Novemier 1916. 

r« comparatively small factory established about 20 years ago in 

awnpore for the manufacture of all kinds of bru.sbes. The htilk of the output 
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is to moot the requirements of the Miliiaiy Department ; but the company also 
manufaciurcs every variety of household brushes and a very high grade of 
toilet brushes, the principal limitation in the latter branch being that only 
wood is used for backs. Pigs’ bristles and a variety of suitable fibres are used. 
Gonsidcrablo quantities of. the former are obtained from China and after 
grading into various lengths, those unsuitod for tlie local trade are exported to 
Europe. The factory is sufliciently equipped u-itb machine tools but all filling 
of bruslics is apparently done by band. As regards quality and finish, the 
manufactures of the couijjany appear to be equal to the best imported goods. 


THE ELGIN ^OLLS, GAWNPOEE. 

T'isifecl 8th ??ocoi3ihor 1916. 

These mills date back to 1834 and are among the earliest of the modern 
industrial enterprises of Cawnpore. They have lately passed from private 
management into the hands of a firm of managing agents. The cotton 
spinnmg is entirely confined to low counts, and the greater jiart of the yarn 
is worked up into finislicd goods within the premises of the company. -Tents 
and dhiu'i’ies are important items of llicir present output. 


HESSPvS. COOPEE ALLEN & CO., LTD. 

Visited 9th Novemhdr 1916. 

The factory, owned by this firm, is one of the largest .establishments in 
CaAvnporc, and was founded in the early sixties by a Mr. Cooper who was an 
indigo jilanter in Bihar. In the initial stages of its development it received 
considerable financial assistnneo from Government. Tlie factory includes a 
very large tannery and a boot-making plant, Avbicb at the present time is 
supplying to the Military Department about 5,000 pairs of ammunition boots 
per day. A good deal of lightly tanned leather produced in Madras is re- 
tanned in the factory. The bulk of the tanning is done with babul bark 
whilst myrohalams are. also used to some slight extent. The depletion of th 
local reserves of babid trees necessitates drawing supplies from an ever-increas 
ing distance, and the price of the bark appears to dejiend to some extent upon 
the demand for charcoal, as, when the trees are cut down and the bark stripped, 
the wood is converted into charcoal- In this connection, the possibility of 
establishing wood-distillation plants for the manufacture of charcoal and the 
recovery of the by-products seems to require investigation. At the same time, 
it is possible that the market for charcoal might he extended by the 
•encouragement of the use of suction gas plants worked with charcoal to 
supply gas for power pm’poses. The company tipparently relies upon Govern- 
ment business to keep 'going and has shown comparatively little enterprise in 
the development of outside lines of business. 

Although a separate concern, the North-West Tannery is. under the same 
management and here a very much greater variety of work is .turned out, in- 
-cluding bags, trunks, dressing and suit cases, a speciality being the manufac- 
ture of articles from crocodile skins, of which fairly large numhers can be 
■procured in those months of the year when the neighbouring'rivers are low. 


- THE GOVEENMENT HAENESS AND SADDLERT EACTORT, 

C AWN PORE. 

- • Visited lOth JS'oeember 1916. 

This is a factory belonging to the Ordnance Department and entirely 
devoted to the manufacture of military equipment. The working is controlled 
by the officers of the Ordnance Department, who have specially elected for the 
•service* and have undergone a very thorough course of special training in the 
manufacture of leather and in the working of {he same into military equipment. 

,.The inspection of the factory disclosed ami)le evidence of technical skill and 
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adminisfratiTe ability in the equipment and organisation. The factory is notr 
TTorked under irar conditions, and the output is considerably in excess of what 
is normal in peace times. 

It has often been suggested that this factory was unnecessary and that it 
was an expensive way of providing for the needs of the Military Department in 
fhe matter of leather equipment. It should therefore be noted in justification of* 
the policy hitherto pursued that there has been no increase in the cost of production 
since the* outbreak of war and that the actual cost price of articles is from 25 to- 
37^^ per cent below the rates at which private firms are willing, to tender- 
After the outbreak of war, there was for a time a very heavy slump in the 
price of hides, and the total cessation of exports to Austria and Germany has 
tended to keep prices low. This has been further emphasised by high freight 
and insurance charges. The result is that up to date the cost of production of" 
leather goods in India has not risen. 

Attention was drawn to the leather belting turned out by the factory for 
other Government departments. "Whilst perhaps not of the very highest 
quality, it is sufficiently good for most practical purposes and suggests that this 
branch of the leather trade might well be developed in this coimtry. The 
value of the imports into India, including belting made of other fabrics besides 
leather, was as follows : — 

£ ■ 

1912 - 13 . . . . ■ . . . . 245,246 

1913 - 14 281,937 

1914 - 15 239,791 

With the development of industries, the amount required in the country 
TviU steadily increase. This may be counteracted to some extent by the- 
increasing use of electro-motors for direct driving. Dor the generation of* 
power steam is employed, the fuel used being the q)ent tan from the tan pits- 
supplemented by other fuels. At the time of our visit, they were buming- 
rnahm cake obtained from the Premier Oil Mills. This cake should be useful, 
as manure as it is said to contain over two per cent of nitrogen,* but with such 
a low nitrogen content it will probably not bear any. very heavy transport 
charges. We were informed that the mahua cake has been taken for fuel tO' 
help the Oil ^ Fills to dispose of their cake, as the local demand for manure was 
not sufficient. The price paid for the cake was eight annas a inaund. 

Our attention was drawn to a very complete battery of drop hammers 
for stamping out the various foi^gs required in the factory. In one instance,, 
it was stated that the cost of doing the work had been reduced from ten annas- 
by hand labour to nine pies with the drop hammer. 


TILLAGE SETTLEMENTS, CAWTS^P'ORE. 

Visited 11th November 1916. 

The improvement of the conditions of labour has received a considerable- 
amount of attention in Cawnpore, and both the Cawnpore Woollen Mills and 
Messrs. Cooper Allen & Company have built very larse settlements in which a 
considerable number of their employ^ are now housed. The Commission 
visited both settlements and were considerably impressed bv the care and 
forethought displaved in their design. The settlements are 'suthin a rea«!on 
aWe distance of the factories with which they are connected and seem to - 
afford a practical solution of the housing problem. Though the rentals received 
are only sufficient to yield a return of about one ner cent 
invested, the , proprietors are mtisfied that the iSLS retmn W 
increased efficiency of the workmen living under more «!anitarv 
jiuUfics the outlay. The two settlements are roughlv Xut the 
each provides housing accommodation for about 4,000 people. " 
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TH12 CAAVKl^OBE SUGAU WORKS, LIJIIXED. 

V'wfeil I5lh j^ovcmbet' 1916, 

This factory was not visited hy the whole Commission, hut it is of 
sufilcienl importance to justify n brief note. It was started about 23 years 
ago to malvo refined sugar from gur, using the molasses for the manufaeturc of 
alcohol. During the current year, 275,000 maunds of guv have heen treated, 
yielding about -17 })cr cent of sugar. 

Attached to the sugiir works is a distiller 3 ' capable of turning out 30,000^ 
gallons of London proof spirit per month. The actual outtmm in 1915-16 
was about. 134,000 gallons. Under the terms of the company's contract with 
Government, mafiua spirit has also to he manufactured, so that there is a large 
surphts of molasses which ennnot he used in the distillery and is sold in the 
bazaar. 

The firm managing this factory have now turned their attention to the 
protluction direct from the sugarenne of gtir for eating, and have set up new plant 
near Gorakhpur capable of dealing with five tons of cane per hour. This 
experiment is one of great interest, as it is possible tlint the solution of the 
Indian sugar question lies rather in the improvement of the manufactui'c of 
gtir than in the development of central factories for the production and 
Tcfinir." of sucar. 


JOHN’S PLOUR T^tlLLS, AGRA. 

Visited 13th. November 1916. 

The mill has a capacity for 101 sacks of flour per liour, and the machinery 
wa"? .mpplicd and erected hy the tiiun of Henry Simon of Manchester. The 
plant is of a very simple character and is designed to supply the needs of the 
local market rather than to manufacture a high grade of flour. The wheat 
is broken down hy corrugated rollers in three stages, whilst the semolina and 
middlings are reduced to fine flour and purified in four stages. The flow sheet 
of the mill is therefore a short one, but it is adequate for the purpose. 
Normally, the mill .should produce from good wheat 50 per cent, flour, 32 per 
cent, alfa and 18 per cent, bran ; but usually rather more flour and atta are 
made and somewhat less bran, which means that the alta contains a good 
deal of finely ground offal and liran. 

Indian wheat is notoriously dirty, and a wheat-cleaning plant is a sine qva 
non. That installed in the John's Mills, Agra, is very complete. 

In England, one would expect to run this mill from 6 o’clock on Monday 
morning till G o'clock on Saturdaj'^ evening ; but here, the mill is only run 
through the hours of daylight as, apparently, the mavkot is not big enough to 
absorb what might bo considered me proper output of the mill. Nevertheless, 
the flour mill is .said to yield a very good return to its owners. It is certainly 
well managed ; the machinery was in excellent running order, and the manager 
appeared to bo an experienced and intelligent man. 

It may bo noted that tbo manager of the Cawnpore Electric Supply 
Company stated that they .were supplying power to a number of small 
stone mills electrically driven. These mills yield a product something like 
tW turned out hy the old English mills, many of which were run by wind 
power. The very elaborate system of gradual reduction of roller milling 
wMch superseded the. old stone mill is totally unsuited to Indian conditions, 
and the comparatively simple plant at Agra seems to represent about ^ the best 
that can ho done for the Indian market on the roller system of flour milling. 


THE EIROZABAD GLASS WORKS. 

Visited 14th November 1916. 

The Commission visited Eirozabad to see the glass industry which is 
centred in that town. The industry is a very ancient one and is chiefly 
^ 8 



12 

\ 

carried on to supply the innumerable glass bangles ■vrbiob Indian ladies of 
all classes Trear till they become widows, when they have to eschew all 
ornaments. Pormerly, the glass for the bangles was made from indigenous 
materials gathered more or less in the locality ; but in recent years, since, 
the manufacture of ehoiiri glass was started at Bajpur,^ the use of local 
materials has been given up, and the glass is n'ow made with imported soda, 
lime from Katni and sand from the country to the south of Allahabad. The 
coal of course comes from Bengal. 

Bangle making is a very old Indian craft, but the indigenous industry has 
for a long time experienced the effects of unrestricted external competition ; 
first it was Chinese bangles, then these were ousted by Austrian and now, 
since the war began, Japanese fiomj)etition has proved very severe. 

. Krozabad possesses no natural advantages which tend to make it a 
■ centre of the glass trade, and it flourishes there almost entirely because of 
the hereditary skill of the glass bangle makers. The trade is divided into two 
branches, one devoted to the production of chouri glass which is in the hands of 
Hindu capitalists; the other, dealing with the chouri glass as the raw 
material, converts it into bangles. There are 6 or 7 factories for the production 
of glass, 'and between 50 and 60 for the production of bangles. The largest 
glass works ' in the town are just outside the railway station, and here the 
proprietors have installkl a gas-heated furnace of quite a modern type. The 
factory is managed by an Austrian with .the Italian name of Mozina. The 
glass manufactured is a very soft one obtained by the use of a considerable 
proportion of alkali. This is necessary because the bangle • makers work at a 
comparatively low temperature and would be unable to deal with hard glass. 
Hor this reason, apparently, “cullet” or broken glass is not employed in 
Birozabad. The output of the furnace is about 100 maonds or nearly four tons 
of glass a day. The bangle makers work in gangs of from 12 to 20, round a 
central furnace fired with wood. The furnace is cheaply constructed of mud,' 
and the temperature is not very high. Each bangle maker has an assistant, and 
the methods employed are exactly the same as, until recently, were in use in the 
south of India. 

A Parsi, firm, Messrs."B. Eramroz & Co., have, since the outbreak of war, 
made considerable strides in the manufacture of bangles in imitation of those 
imported from Austria. They have discovered that suitable glazing materials 
can be obtained from England, and after a number of experiments have 
succeeded in constructing a muffle in which these glazes can be melted on to 
the bangles successfully. 

The industry appears to be in a very flourishing state,, evidence of which 
is visible in the glass factories, nearly all of which are provided with costly 
brick chimneys when cheap iron ones would do equally well. The industry 
appears to be in the hands of enterprising intelligent men who are walling to 
adopt any suggestions that seem to be practicable. As to the bangle makers, 
no deductions can be made from their workshops and equipment which are of 
the most primitive type ; but as they can earn from twelve annas to Es. 2 a 
day depending upon their skill, they are weU off when compared with other 
Indian artisans. 


Between 20 and 30 tons of glass bangles are the estimated daily output. 
The economics of the industry should be studied carefully. Till that is done, 
it would certainly be unwise for Government to intervene either to improve 
the industry in Eirozabad or to establish it elsewhere. 

The glass bangle industry may continue at Eirozabad because of the 
bereditarj’ workers and the fact that it is a recognised market for such goods 
It may even expand if attention is concentrated upon improving the methods ' 
of manufacture and the introduction of new designs; but attempts to teach 
them glass-blowing are likely to fail as the workmen are very conseivative 
and they have no experience of this branch of the industry. ' 

It should be noted that in the gla.ss industry there is but little 
of the ra;v malcr;als in the pi-ocesses of manufacture, and therefore the 
industry of glass blowing is best earned on in the neio-hhourhond n? lo 
markets for glacswarc, as the freight ou tlic raw materiak totheclntreof 
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consuixiptioii will be inucb less.tlifiu on fLnisbecl goods^ wbicb ar6 not only very 
bulky but arc also of a fragile character and req^uire careful packing. A cheap 
supply of coal will imdoubtedly prove an important factor in tbe successful 
establishment of a large glass industry aiidj combining this with easy access 
to the market, it seems that the coal districts of Bengal, which are close 
to Calcutta, are indicated as suitable for the establi shm ent of this industry. 


THE GOTEEIfMENT WEAVING SCHOOL, BENARES. 

' 

Visited loth Novemher 1916. 

The Government Weaving School at Benares was started about years 
ago* with a view to giving instruction in weaving. Rs. 75,000 is said to 
have been expended on the land and buildings, and the equipment probably 
cost half a lakh of rupees. Besides hand-loom weaving, there is a class 
the pupils of which are instructed in the working of hosiery machinery, the 
idea being that, having gone through a training extending over one year, 
they shotdd be able to set up small hand-power hosiery factories for the 
manufacture of socks, stockings hnd vests. This class may be disposed of 
in a few words. Its aim is perfectly definite, and it is strongly supported 
by the makers of hosiery machinery who, through their agents in Lucknow, 
are prepared to sell the same on the hire-purchase system. The demand for 
hosiery is steadily increasing, and there seems to be no reason why, for a 
year or two, this class should not be successful. If the making of hosiery 
on these machines is profitable, the supply of such goods will soon exceed the 
.demand, and there will be a glut in the market and a corresponding fall in 
prices. Hosiery machinery will change hands frequently, and people- will 
get local instruction and - the attendance in the school classes will probably 
fall off. The hosiery class should therefore be looked upon as a temporary 
measure, the utility of which is not likely to be prolonged. 

The Weaving School must be regarded as a dismal failure. There was 
nothing being done in ^the School that is not ordinarily done much better in a 
bazaar and the machinery and plant in use in the School, which are not found 
in the bazaar, are quite unsuited to the conditions under which Indian hand-loom 
weaving is carried on. The Commission was informed that there were few 
boys belonging to the weaver community in the School, and it therefore 
seems_more than" doubtful if there is any advantage in .giving elementary 
education in weaving to hoys, who, if they become successful weavers, will 
simply swell the number depending upon hand-loom -weaving for a livelihood. 

There is evidence to show that the hand-loom weavers in India are using 
every year increasing quantities of yarn ; but this is probably due to the 

■ increasing ef&ciency of tiieir appliances rather than to any substantial increase 
in the numbers of the community. The actual number of working weavers is 
either stationary or possibly slowly decreasing. Weaving schools should be^ 
for the benefit of the artisans of the weaving communily, and in this respect the" 
Benares- Weaving School is fonnd wanting. As regards the training given in 
the School, it seems to be equally faulty. 

The looms are divided into three classes, pit looms with the fly-shuttle 
slay, frame looms and pedal looms manufactured by Messrs. Hattersley' and 
Son of Keighley. There were also a number of frame looms fitted with dobby 
or jacquard machines, but these were not at work. There is no objection to the 
pit looms or to the frame looms, but the former were only worMng on very 
narrow cloth which is not at all adapted to demonstrate the merits of the fly- 
shuttle slay. Hattersley looms are only a light type of power loom, modified so 
as to be worked with a treadle. These have been tried in many parts of India 
and have failed hopelessly, ajs-the physique of the Indian weaver is not sufficient 
to enable bim to drive these looms for more than a short time. A single power 

■ loom driven by an electro-motor is intelligible, but a power loom driven by an 
ill-fed cooly is an absurdity which could only be perpetrated in an educational 
institution. No work done in the School was shown to the Commission except 
plain weaving, and the most of it was not of a very high quality. 

Si 
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The School is said to cost Gorernment aljout Es. 27,000 a year, and only 
about Rs. 2,500 is recovered by the sale-proceeds of the TTork done. There 
may be a need for a weaving school in these provinces but it does ^ not appear 
to be in Benares, and it is more than probable that the direction in whidi the 
hand-loom wearer needs assistance is not so much in the matter of improving 
the technique of his methods as in marketing the productions of his looms. 
There is a magnificent organisation in India for the sale of piece-goods, that is 
to say, the woven goods manufactured by power looms, uhy there cannot- 
be an equally good organisation for the sale of hand-woven goods is a question 
which requires to be investigated. If such an organisation . could be created 
and the sphere of the hand loom definitely demarcated, the question of 
introducing improved technical processes would be an extremely simple one. It 
is, however, perfectly obvious that a Government weaving school -noil not solve 
the problem. 


THE BIHAR SCHOOL OE ENGESTSERING, BAHKIPORE. 


Visited 16t1i Noveiiiber 1916. 


The Bihar School of Engineering was founded in 1899, and is the concrete 
embodiment of local sentiment in favour of rendering Bihar independent of 
Bengal in matters of education. Local subscriptions amounting to 2^ lakhs of 
rupees provided the buildings and equipment and, though one might criticise 
the details, the general result of the expenditure is very satisfactory. 
Mr. TFalford, the Principal of the School, joined in 1900, and to him is due the 
credit for organising the present courses of instruction. The School is designed, 
to train overseers and sub-overseers for the Public “Works Department and 
for District Boards and Municipalities. There is also a vernacular class for 
draftsmen and sm’veyors and classes for the training of artisans. Boys are 
admitted to the overseer classes on the results of an entrance- examination, 
and the standard of general education required is that of the Calcutta 
University Matriculation examination. A R the instruction is given in English. 
The principal featiue of the curriculum is the very large amount of time which 
the boys spend in manual training, three hom’s every day being devoted to 
workshop practice and for a period of six weeks in a year the students are taken 
out into camp and put through a com’se of field instruction in surveying. 

There seems to be an honest attempt to train the boys rather than to cram 
them with information. During the first year, they are taught carenptry, 
dui-ing the second, blacksmith’s work, during the third, moulding and during 
the foiuth, fitting and machine work. Those who satisfactorily pass through the 
School are then apprenticed for a year to Executive or District Engineers to 
get experience on actual work of construction. They receive no pay from the 
officers they serve, but are supported by stipends given by Goversment. The 
award of the diploma of tlie School depends upon a satisfactory report beino* 
received from the officer to whom they have been attached. * 


About 60 students ai*e admitted every year, and the great majority leave 
at The end of the second year with a sub-overseer’s certificate, and only 16 or 
17' pass through the complete course of instruction. JS^o very large amount of 
time is devoted to lectures or theoretical work. Although the students when 
they leave the School, may not know so much as the equivalent students from 
(){her engineering colleges in India, it is probable that thev are better trained 


The vernacular classes are meant to afford instruction in surveyino- and 
levelling and in drawing. In the artisan classes instruction is o-iven to -motor 
m<Thauic«, carpenters, blacksmiths, moulders, painters and fitters The work 
shops are under tlie management of a good English mechanic and’areefficienfclv 
run. The income from the sale-proceeds yields a profit of about Rs. 5,000-over * 
the cxira cost entailed by these classes and is chiefly derivedfrom repair work to 
anu jiamUng of, motor cars. Since the constitution of Bihar and OricM * 
,cr»raie province, tho Scliool is to meet the local demand Tor LiL.5 
tiif sS? ““ I’™!*®''* ‘h' GoTcrnmem for entegtog 
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All the boys in the subordinate classes live in -a well appointed hostel ; but 
the pupils of the artisan classes reside in the town. The School is pleasantly- 
situated on the banks of the Ganges and may he regarded as an efidcient and 
up- to date institution. x 

The Principal is a inember of the Provincial Educational Service, and it is 
recognised, that, as a member of that service, the highest pay he can obtain is 
inadequate; and he has therefore been given in addition personal allowances. 
This is not a satisfactory arrangement. If the School is to remain under the 
control of the Director of Public Instruction, the status should be recognised 
by making the Principal a member of the Indian Educational Service, especially 
ias he is now the chief adviser on technical education in the province. 


THE JAP AHA. SUGAR COMPANY, MUZAPEAEPUR. 

Visited SSnd Novemder 1916. 

This factory is an example of the enterprise displayed by the Bihar planters 
when faced with ruin owing to the competition of synthetic indigo. They took 
to sugar planting: The cultivation was, of course, new to them, and they have 
hitherto followed the indigenous methods, and it yet remains to be seen how far 
the prospects of the industry can be improved when technical knowledge and 
skill is bror^ht to bear upon the growing of the canes, similar to that which has 
been displayed in the manufacture of sugar. Under the indigenous system, the 
canes are crushed in bullock mills and the juice boiled down to either rob or gur. 
A country bullock mill worked -vnth one pair of cattle will crusli about a ton of 
cane a day, whilst the mill visited by the Commission crushes 12 tons of cane an 
hour and works continuously through the crushing season. Apart from the 
enormously increased capacity of a central station mill, an important advan- 
tage is gained by the much more efficient extraction of juice, which, in a plant 
of this type, with good cane, exceeds 80 per cent., as against 66 to 70 per cent, 
•with the country mill. 

It is open to question whether better financial results would not have been 
-obtained by adopting the central station method for manufacturing a highly 
refined and purified gur on a very large scale. The native of India is ac- 
customed to gur and the poorer classes, which form the bulk of the community, 
unquestionably jprefer gtir, to sugar. The difficulty with gur made by the ryots 
is that usually it is of an inferior quality and will not keep ; but, by more 
perfect methods, a very much better article, as easily handled as sugar, can be 
turned out. " 

'The sugar factory is situated about six miles from Muzaffarpur and is 
-capable of dealing with 300 tons of cane a day. The crushing season com- 
mences in December and finishes in April. Assuming 120 working days and 
dealing with 300 tons a day, 36,000 tons of cane are dealt with. With an 
average crop of eight tons per acre, the sugar mill is capable of handling the 
produce of- 4,600 acres. All the cane is brought to the mill by carts and on 
jeceipt at the factory it is weighed. Then it passes to the crushing rolls. 
These consist of two three-roller mills preceded by a pair of cane crmhers. 
The juice is pumped to a sulphite box where it descends through a series of 
ti-ays against an ascending current of sulphur-dioxide. By this means it is to 
•some extent decolorised. It then passes into steam-jacketted defecators where 
lime is added, and the heavy impurities removed and carried to the scum tanks. 
Prom the defecators the juice is immped into a series of eliminators where more 
lime is added to neutralise the acidity of the juice, which is then healed to 
hoiling point, when the scum rises to the surface and is scraped off. - The juice 
is theu filtered through bag filters and passed into a triple effect evaporator 
where it is reduced to the consistency of a syrup. The final boiling is done in 
vacuum pans, and the massecuit resulting therefrom is passed into crystalliscrs, 
whore it is kept in motion till it can be centrifugalled. The centrifugals arc 
all water-driven. Prom the centrifugals the sugar is taken to the mixing floor, 
thence passed through a dryer and finally crushed, when if is ]»ackecl and 
carried to tlio waveirousc. The molasses from tiie first sugars .are treated again, 
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and a second sugar produced of a slightly inferior quality; the wrings 
from the second sugar are alloTved to settle, and any sugar crystallising out 
is sent to the defecators and re-teeated. 

The machinery and plant irere supplied by the Harvey Engineering Company 
of Glasgow and, though not of a very elaborate character, the equipment is of a 
first-rate quality. No information is obtainable regarding the percentage of 
juice extracted from the cane, and this is probably not very high. The megasse 
is burnt under the boilers used for raising steam, but is insiiGScient, and about 506 
tons of coal and a certain amount of wood in addition are used is each season. 
There is n local demand for the molasses which are disposed of ^ locally through 
a contractor, who takes them away in kerosene oil tins. This mill was one 
of the earliest erected in Bihar, and as much as Es. 2-8-0 amaund was paid for 
the molasses. Last year, the price realised was about Es. 1-12-0 a maund which 
is now considered very good. 


THE CUTLERY EAOTORT, MUZAEEAEPUR. 

Visited 24th November 1916. 

Sir. M. Bose, the proprietor of this factory, has submitted evidence to the 
Commission detailing the reasons which led him to take up’ this industry. The 
factory is a smaU shed in which about a dozen men are working, and the value 
of the outturn is estimated at Es, 15 a day. The proprietor claims a large ■ 
amount of credit for having trained his own workmen ; but it is doubtful if he 
has done more than get together a few hereditary artisans and supply them with 
work. In support of this suggestion it may be mentioned that there is another 
man making cutlery in the town, but, he is not a graduate of the Calcutta 
University. Some of the articles made in this factory are of excellent quality, 
and, although the methods of manufacttue are primitive, they are not much heluw 
the standard which prevailed in the cutlery trade in Sheffield, till more mecha- 
nical methods were introduced under pressure of competition from Solingen and 
America. 

India might well be the home of a large cutlery trade, as it is an industry 
whiqh does not require a very large amoimt of capital and depends much upon 
the skill of the artisans engaged in it. There are large numbers of such men 
scattered all over India, the descendants of the armomers and gunsmiths of the, 
past. The capacity of iL, Bose’s factory could be greatly increased by the 
installation of a small oil engine to drive the grinffing machinery and buffs, 
whilst light drop hammers might possibly be employed with advantage in forging 
the knife blades. Sir. Bose is unfortunately very deaf and is far from being a 
business man ; but he is an enthusiastic pioneer, and it is possible that, with some 
kind of business control, he would do more useful work. 

The raw materials used are old files and buffer springs, both of which c^n 
be obtained from dealers in old metals at reasonable prices. It would probably 
require a not very large development of the cutlery trade to exhaust this source 
of supply ; but it should,, at no time, be difficult to get cutlery steel of the- 
requisite quality. 


THE BENGAL PRESERVING COMPANY, MUZAEEAEPUR. 

Visited 24fli November 1916. v 

The proprietor of this factory is Babu Basantacharan Sinha, a pleader in 
Muzaffarpui;, wno deserves great credit for establishing the fruit canning 
industry m Bihar working it up to a profit-earning stage. The Commis- 
sioner of Tirhut Bmsion has furnished information Regarding the history of 
tins enterprise which need not be repeated. - A visit to the f^^torv cSLes 
evidences of its amateur origin. It is badly arranged, and the nroce«S 
manufacture are not earned out in suitable^buildings. Thei-rif not 


n««ra.cc. ot scrapulou, o=ss 
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preparing in-cson'cd fruits. The 2)roprictor is not a business man and seems to 
experience unnecessary dilliculty in obtaining tbe credit necessary to carry on 
tliis business. 

The processes employed arc up-to-date, and canned 'fruits and jams are 
turned out of excellent quality. At the present time the proprietor is manu- 
facturing largely for British, troops in Mesopotamia, and the business is now 
yielding him good profits. He wants no help from Government, but the stability 
of the industry Avould probably bo greatly enhanced by tlie assmunce of con- 
tinued support from the Commissariat branch of the iMilitary Department after 
the war is oi'er, provided the standard of quality now reached is maintained. 


THE SALTPETRE REEI.NERY, MUZAFFARPHR. 

'VisUed Soih Nosembei' 1916. 

The saltpetre refinery visited by the Commission at AIuzatTariJur turns out 
■about 500 tons of refined saltpetre per annum and is said to be one of the 
largest in the province. The moniah brings crude saltpetre to the factory, and 
this is dissolved in motlicr liquor from the crystallising A'ats and concentrated 
in large open pans over sIoav burning fires. The potassium nitrate, being more 
soluble than sodium chloride, remains in solution and when the sodium chloride 
has been thrown down, the liquor is drawn oif into crystallising troughs. - Here 
it cools very slowly, and the groAvth of crystals on the surface proceeds ra^iidly. 
In about three days all the recoverable saltpetre, due to the difference in 
solubility of hot and cold solutions, is recoA'cred. The mother liquor is then 
used to dissolve a further lot of crude saltpetre. All the impurities removed in 
the processes of refining arc heaped togeiher and re-treated at intervals, as, 
apparently, Avhen mixed rnth nitrous earth, a further conversion of organic 
nitrogen into nitric acid takes jdacc. 

The factory at Muzaffaipur covers several acres, and at first sight the 
processes appear to be crude and the methods of manufacture capable of 
eonsidcrable improvement. The labour factor, however, is not important as 
wages arc very low. The recovery of refined saltpetre must, however, be 
extremely efficient, as whatever comes into the factory remains there and is re- 
treated at intervals. These saltpetre refineries suffer from the exactions of the 
petty officials of the Salt Department. From 10 to 20 per cent, of common salt 
comes in with the potassium nitrate and this can be recovered in . apparently a 
sufficiently pure forni to be fit for human consumption. j\Ir. C. AT. Hutchinson, 
the Imperial Agricultural Bacteriologist, has published a study of the processes 
employed by the noonUib in Bulletin Ko. 68 of the Agricultural Research 
In^itute, Pusa, and, still earlier, the methods employed in obtaining saltpetre 
have been described by Alessrs. Leather and Mookerjee in Bulletin No. 2Ji of the 
same scries. 


THE TITAGHDR PAPER MILLS, TITAGHDR. 
Visited 89th November 1916. 


Es. 

Capital (Paid-up) ....... 25,85,000 

Debentiu'es . . . . . . . v • 15,00,000 

Block Account ........ 51,97,423 

Keserves ......... ^24,22,423 

4 

These mills are now ttuming out 1,700 tons of paper a month and employ 
six Fourdrinier machines. The raw material is sabai grass, but wood pulp is 
also imported from Norway and Japan. Experiments have been made with 
bamboos with fairly good results. Paper was recently made from 16 tons of 
bamboos supplied by the Alysore Government from the bamboo jungles in the 
Shimoga District. At present prices it is doubtful if such a source of supply 
could be commercially used, even if the bamboos were converted into pulp on 
the spot. ^ 



18 


Tliese paper mais appear to hare grownup, and they probably require to be 
entirely remodelled to obtain the best residts. IPor tbe past four years they 
hare paid no dividend; but,iio\r, owing to the war, they are mating a large- 
profit, and their chief d^oulty is to get sufficient supplies of- grass at remu- 
nerative rates. 


THE TITAGHTJE, JUTE MILLS, TITAGHUR. 


Visited 29th Novemher 1916. 
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These mills were started in 1906 and inay be regarded as representative- 
of the industry at the present time. The mills run 13| hours a day, hut thn 
operatives, by ah arrangement of shifts, only work two-thirds of that time. 
A very large number of half-timers, worKing not more than six hours a day,, 
are employed chiefly in connection with the spinning frames. 

The mill stores consumed are worth many lakhs a year and are at present 
imported. There is no reason, except want of enterprise, why belting, picker 
hands, pickers and roller leather should not he made in the country. As re- 
gards bobbins, it is only necessary to find a suitable wood, obtainable at a reason- 
able cost, and import &e requisite wood-working machinery. 

The local housing of the coolies, is to be commended, the rent for single- 
rooms being only four annas a week on the ground floor and six annas a 
week upstaii’s. These mills are very spaciously planned, and there is no over- 
crowding. 


THE CALCUTTA POTTERY WORKS, CALCUTTA. 

Visited 30th November 1916. 

This note is based upon the impressions formed during a someuhat hurried- 
visit to these works, and it is possible that the conclusions might bemodified by 
a more detailed study of the problems, the solution of which is essential to the- 
successful development of what is obviously a very promising concern. The 
pottery, according to the report of Mr. J. G. Gumming published in 1908, is 
the result of the associated enterprise of the Maharaiah of Kasimbazar and 
Eai Bahadur Baikanta Nath Sen of Berhampore, and it has been in operation 
for at least ten years. 

The capital invested in the concern is stated to be about 2^ Iflkjis of’ 
rupees, and the turnover amoimted last year to roughly one half this amount, 
and a profit of 9 per cent, on the whole capital outlay was made. There is no 
doubt that tbe outturn, compared with the amount of money invested in the 
factory, is very low and, since a fair profit has been made on the capital outlay,, 
it is not unreasonable^ to assume that tbe prices charged for the manufactured 
goods are high, and it is possible that there woxild bo a much larger demand if - 
the prices could be lowered. 

The manager of the factory, Mr. Deb, has been trained in Japan and 
Germany, and in the arrangement and lay-out of the plant, which may be 
described as exceedingly good, he has largely followed German ideas. The 
equipment of the machinery, so far as it goes, appears to be very oomn1ptf» . 
but the bulk of it at the time of our visit was not at work There arett*^^’ 

Japanese kDns and one large German kiln dhdded into three floors 
one Japancj-c kfln was under fire, and aU the others were empty andeSd 



19 


This sugpfcsts that the cai)acity of the factory is considerably in excess of the 
demand for the goods manufactured, and that more attention should be paid to 
developing the business in such goods as can bo made. 

The oxitturn consists chiefly of ornamental figures and toys which are 
prepared in a very up-to-dato system of plaster moulds. Although one may 
not admire the taste which creates a demand for such goods, there is no doubt 
that it has been met with very great teclmical skill. 

Of much greater interest, from a business point of view, is the output 
of utilitarian articles, chiefly poreelain insulators and. fittings for house wiring^ 
and insulators for telegraph jiosts. These seem to ho quite satisfactory, and 
there is a growing demand for the same ; but whether this is consequent upon 
war conditions or whether the articles can really compete in the open market 
with similar goods, it is difficult to say. 

The specimens of common domestic chinawarc shown to us disclosed 
the fact ■ that the technique of their manufacture was imperfect'and that a 
suitable body had not been di.«corered, as the finish was rough and nearly every 
article was distorted, consequent upon the high temperature at which they .had 
been fired. It is obvious that more exi)erimcntal work is necessary to improve 
the quality of these goods, and it is in this direction that further experimental 
work should ho carried on. 

It seems desirable that in the immediate future efforts should be 
confined to tlfe improvement of the present wares'-, rather than that attempts- 
should be made to develop business in^new directions. The development of the 
factory will obviously require the further installation of machinery and plant ; 
hut there is more than a shadow of doubt as to whether the present manager, 
Mr.. Dob, is capable of solving the difiiculties which lie in front of him. He • 
has certainly already displayed so much capacity that one would be inclined to- " 
give him a further trial ; hut it is just possible that he has reached the end of 
his' tether and that any further capital outlay udll be ultimately wasted. He 
seems to ho firmly convinced that it is only a little more capital that is- 
required to develop his business ; but the amount of capital invested in it 
already is very considerable and better results both from a business point of 
view and technically might well be expected before any further additions are 
made. 


THE. PEN AND PENCIL EACTORY OF MESSES. F. N.GOOPTTJ & CO.^ 

OALOFTTA. 

Visited 5th December 1916. 

* * t 

This factory is an interesting example of one of the most successful 
attempts at stoadeshi enterprise. The capital outlay on buildings and plant 
exceeds three lakhs of rupees, and there are three complete sets of machinery 
installed for making (1) lead pencils, (2) pen holders and (3) pens. 

No suitable Indian wood has. been found for the pencils, and supplies are 
- imported from Mombasa, the wood used being a species of cedar which costs 
,E's. 27 b a ton delivered in Calcutta. The graphite is obtained from Ceylon 
and is washed and .mixed in the factory, t^ee grades of lead being prepared for 
•hard, medium dnd soft pencils. The machinery used^ in this part of the 
factory is of German origin and is not capable of turning out a very highly 
finished article ; nevertheless, with the wood employed, a very satisfactory cheap 
pencil is produced, which sells now at Es. 2-4-0 a gross, and at that price it 
should yield a good profit. The outturn is -about 35 gross per day of eight 
hours, and the demand is considerably in excess of any possible outturn. 

The machinery for making pen holders and nibs consists of circular saws 
■for cutting up the wood, of automatic lathes for turning it and of hand presses 
for metal work. Most of this is of English origin. In addition there are oiie 
or two turret lathes and other machipp tools for preparing dies, for the manu- 
facture of which the factory is very completely equipped. This is a very 
satisfactory feature as it renders the factory independent of Europe or Amer^ca^ 
and should enable it readily to prepare a much greater variety of goods. 

4 
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The finishing plant, consisting of mufGles, annealing furnaces, polishing 
drums and nickel-plating^ baths, is very complete. ^ Pinally a considerable 
amount of care has been devoted to packing the goods in an attractive way and 
in this respect they do not suffer, uhen compared with imported goods of 
» similar quality. 

The factory is non said to be yielding a good profit ; but hou mucJi,^ uas 
not stated. The quality of the "vvork turned oiit depends less u23on the skill of 
the artisans employed than upon the quality of ’ the machine tools. In this 
matter, the tool-making department is therefore of the greatest importance, and 
hlr. Gooptu may be congratulated upon the practical nay in uhich he has 
recognised this fact. The Bengal vrorkmen dp not strike one as j)articularly 
skilful in handling the tools. Many of the presses appear to be unnecessarily 
heavy for the work to be done, and their outjDut is consequently somewhat smaUj 

The weak point in this factory, under war conditions, is that it is entirely 
dependent upon Europe or America for supplies of suitable raw' material in the 
metal section ; but- apparently, so far, no difficulty has been found in this respect. 

As already mentioned, the factory only works eight hours a day, and it is 
difficult to understand why greater advantage is not taken of the present 
extremely favourable conditions .to work at least a double shift and thereby 
double the outturn. 


'MESSRS. JESSOP & COMPANY’S IRON Tl’ORKS, HOSyRAH. 

Visited on the 6th JDecember 1916. 

The iron works are situated at Howrah on the banks of the Hooghly just to 
the north of the floating bridge. The company has also carriage and wagon 
works at Elidderpore. The Howrah shops are laid out to deal with construc- 
tional iron work ; but owing to the war, such material is not available in 
■ large quantities, and the amount of work of this character in progress was there- 
fore small, and chiefly on Government account for use in Mesopotamia. On the 
other hand, the abnormal conditions have brought a large amount of work of 
an imusual character -to these shops. 4^ inch steel shells were being drawn 
in a powerful hydraulic press, and the company was making 100 looms for 
a jute mill. .Other machinery such as small winding engines. was also under 
construction and generally, there was ample evidence of such enterprise as 
'' was possible on the part of the firm to deal with an extremely difficult situation. 
In general terms, the shops may be described as up-to-date and adequately 
equipped with sufficient tools and plant. 


THE BENGAL NATIONAL TANNERY, GALCHTTA. '' 
Visited 12th Heceniber 1916. 

-This tannery is the private properiy of the Hon’ble Dr. Nil Ratan Sircar 
and is situated at Baliaghata on the outskirts of Calcutta. The manager of 
the tannery, Mr. B. M. Das, was sent to England with a University sSiolar- 
ship and studied for two years at Leeds University, subsequently working in a 
tinctorial laboratory in Germany ahd'ht a tannery* in Italy. 

The tannery is mainly devoted to the manufacture of chrome upper 
leathers ; but bark tanning is also done on a limited scale, splits being so 
treated and also sole leather. Attached to the tannery is a boot factory 
provided Avith a considerable number of machines. Dr. Sircar states that from 
first to last he lias spent about two lakbs of rupees on this tannery and tliat it 
now yields him about five per cent on his capital outlay, the outturn of the 
factory being worth approximately Es. 20,000 a month. 

Leather of very good quality is turned out, and the boots, shoes and slinners 
may be described as good country-made articles, that is to say, they are strong 
and durable but lack finish. The workmen arc principally Chamars • hnf 
there are .also some caste people employed. The machiuorv is of a oood nl 
and the tanning drums arc well made, though of Ioca*l manufacture ^Tho 


cngmecving part of the work is not of a high order, and the tanning drums are 
run at an uniiccessaril.v high speed. It is understood that Dr. Sircar ventured 
upon this business purely from i)atriotic motives, and it is perhaps a jiity that 
besides attempting to demonstrate the feasibility of starting chrome tanning 
.in Bengal, he should not have been equally keen on shoving that he could 
make money. That ho has obtained bis main object, there can be no doubt ; 
but the proiit obtained on the turnover is much less than might have been 
reasonably expected. About 20 per cent of the leather made in the tannery 
is used in the boot factory, and it may be suggested that much better results 
AYould have been obtained by employing the cajiital invested in the boot factory 
on developing the tannery. TTithont a detailed examination of the accounts, 
it is of corrrse impossible to say vbetber both branches of the business have 
been vorked at a profit or vhetber one branch is absorbing the profits made in 
the other. It docs not follov because a man is a successful tanner and has 
.a good commercial knovlodgc of the business that be vill be equally success- 
tuJ in the manufacture of boots and shoes. These trades are quite separate, and 
it is distinctly unfortunate that in India ciirome tanners sboxrld have blindly 
folloAvcd the procedure vbicb was originally adopted in Madras. There, 
where the iirdustry was first started, it was absolutely essential to open a 
department for the manufacture of goods from the leather turned out by the 
farmery. At that time, Indian chrome leather was either unknown or was viewed 
with great suspicion by manufacturers of leatlier goods, and it was necessary to 
demonstrate the suitability of chrome-tanned leather for Indian requirements. 
The need for such no longer exists, and tanneries and boot' factories should be 
separate commercial undertakings. Specialisation is essential if Indian factories 
arc to compete in the open markets of the Avorld, and the sooner this is re- 
cognised the more rapid progress will he. 

Brom bis previous history ; it may bo assumed that Mr. Das is a scientific 
tanner and is a master of the trade ; but it is doubtful if he is equally conversant 
with the mannfactm'e of boots and shoes. 


The Members of the Commission have now visited three factories in 
Calcutta, the products of the swadesbi movement. These are the Calcutta 
Porcelain Factory, the Pen and Pencil Pactory belonging to Mr. P. If. Goppta 
and the National Tannery: - All three have entered the profit earning stage. 
Each is unquestionably open to considerable' criticism, either in regard 
to the quality of the work turned out or the business management; 
but each may be regarded as a promising industrial concern. The success 
so far achieved should afford ample encouragement for the development 
of these enterprises ; but that development should be in the direction of increased 
specialisation and the tendency to diffuse efforts over a wider field should be 
sternly resisted. 


SCHOOL OP HANDICRAPTS, NAGPUE. 

Visited loth D&ieniber 1916. 

This is a rather unique type of industrial School, the aims and objects of 
which are fully described in the prospectus furni^ed to the Members of the 
Commission who visited the School and supplemented by the evidence tendered 
by the superintendent, Mr. E. Gove. 

The School proper contains two departments, one .devoted to carpentry. 
find the other to blacksmith’s work with a little tmuingand fitting. All pupils 
of the School must be the sons of artisans and in granting admission, preference 
is given to boys coming from villages. The course of instruction was originally 
three years, but has now been reduced to two years, and the age limit of 
admission raised to 16. The work done by the boys in the School is extremely 
good and is evidence of the efSiciency of the instraction. There can be no doubt ^ 
-that the policy of restricting admissions to the sons of artisans is thoroughly 
sound ; but it is questionable whether the training given in the School goes far 
enough and deep enough to turn out a really good class of superior artisan. It 
seems improbable tbat'the village carpenters will go back to village life and 



that if they irant to utilise their superior attaiuments, they Tvill hare to find 
employment in to^rns or cities, where there is a demand for carpentry and 
cabinet work. On the other hand, with the development of rural en- 
gineering, which, is in progress in the Central Provinces, there should, in the 
fiiture, he a considerable field for the employment of skilled mechanics to 
look after agricultural machinery and keep in repair the modern types of 
agricultural appliances, the use of which is gradually spreading over the 
country. To supply this prospective need, it would seem that the course of 
instruction should be considerably extended, so as to provide for more time on 
fitting work and for detailed instouction in the practical running of oil engines 
and the various simple machines which are usually driven by these prime- 
movers. 

The boys in both these classes get scholarships of Rs. 8 for the first year 
and ErS. 9 for the second, and, when they leave the School, they are provided 
with a small outfit of tools to enable them to start work in the way they have 
been trained. ^ 

Besides these two classes, an experienced boot-maker has been entertained 
who gives instruction to moocMes. A room is provided in the School in which 
the mooehies work and- they are employed in executing orders, received by the 
superintendent of the School. They get no regular pay ; but the jiyofits arising 
&om the sale of goods manufactured are divided amongst them. The work 
truned out is of 'very good quality and meets with a ready demand, and the 
mooehies actually receive very good wages. 

The class is a highly practical one, and the Commission noted with interest 
the recent developments, the results of which should prove of great interest. 
As an example, the Commission saw four of the mooehies who had worked in 
this trade class and who have joined together and rented a small building, in 
which they have started a workshop giving employment to some 15 or 20 
workmen of -their own caste. Through the good offices of the superintendent 
of the School, they have been able to take contracts for large numbers of 
ammunition boots, and the superintendent has advanced to them sufficient 
money to enable tMs to be done. Whether the scheme will prove a success or 
not probably depends largely upon the character of these mooehies. If they 
work in harmony and turn out honest straightforward work and do not 
get into difficulties with their employes, they should * become master-workmen 
of a very superior character. It is asking, however) a good deal from men of 
this type, and there is more than a chance that either tiie reutnre will make 
an undue demand on the time of the superintendent of the School or that it 
will not prove the success anticipated. 

This School of Handicrafts has made an exceedingly good start, and further 
•developments are contemplated. Whether the proposed developments are' 
exactly on the lines best calculated to- advance the industrial prosperify of the ' 
province is open to some doubt, and it seems desirable that the probable 
future needs of the Agricultural Department especially should receive careful 
attention. 


THE KATNI OEHENT WORKS, KATiv’I. 


Visited 20th December 1916. 


Conditions in the neighbourhood of Katni are extremely favourable for -"lift 
manufacture of Portland cement. Both limestone and clay of suitable ouartv 
are in extreme abundance, and coal can be obtained from Bent^al at a * 

cost. The factory is situated about two miles from Katni, in tlie neio-hbmirt^ j 
of the clay beds. There are limestone quarries near by, and limestonp on + 
ing about 92 per cent, of carbonate of lime is brought in by railwa° f 


The cement works are of a very modern tvpe, the nlant h^t-S 
factured by Messrs. Schmidt & Co., of Copenhagen. Brieflv tl ^ nianu- 
cni ployed in the works is as follows : ^ process 

)jnic limc^one is first reduced to about the size of road met-i] • 
rushing machine, after which it is elevated to a ball mill, where ft ' ^ stone- 

IS reduced to a 
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^ne powder. It is then mixed with clay to reduce the proportion of carbonate 
■ of lime'to 72 per cent., and the mixture is further ground in a tube mill. The 
-slurry thus prepared is stored in large cement tanks and kept in si continual 
state of^ agitation by revolving paddles. Prom these tanks the slurry is 
• ptunped into a revolving kiln 150 feet long, fired at the lower end with powdered 
•coal dust. The wet slurry enters the kiln and passes through it in the 
coursjB of about four hours, being first dried, and then deprived of the carbon 
■dioxide, and finally converted into clinker. The hot cement is cooled by large 
volumes of cold air passing over it as it is carried through a closed inclined 
cylinder. The cool clinker is ground in a ball mill and finally in a tube mill. 
To the clinker is mixed a certain percentage of gypsum to regulate the setting 
time of the cement. 

A somewhat Similar plant to that used for grinding the cement is employed 
. to prepare the very fine coal dust which is blown into the revolving kiln by 
-compressed air and by the combustion of which an intensely hot and very long 
' fiame is produced. 

For the supply of power,- there is a separate power house containing three 
Babcock and Wilcox boilers supplying steam to two turbines direct coupled to 
•dynamos.of 550 k. w. capacity each. 

The amount of labour employed in the cement factory isveay smaU. owing 
to the automatic character bf the plant ; but the arrangements for bagging the 
cement are primitive and not in keeping^ with' the rest of the factory. The 
staff consists of a manager, an engineer and a chemist, with one European 
foreman. 

Owing to the w'ar, tlie factory is not only realising very high prices for its 
- cement but it can sell its whole output, and it is now being worked at its 
maximum capacity, which is about 3,600 tons a month. The work is carried 
^ on continuously, and the r^uing time averages about 29 days in a month. 

Situated on the East Indian Bailway, midway between Bombay and 
Calcutta, the question of railway freights is extremely iniportant, if the factory 
'is to compete with imported cement in either of these cities in normal times. 

■ Imported cement is usually packed in casks, hut in this factory the cement is 

only packed in jute bags, which are not quite so convenient for transport and 
■storage. . 

- The favourable conjunction of raw materials should reduce the cost of 
manufacture to a very low figure. It therefore seems reasonable to expect’ 
that in the future the output of cement from thoe Katni district will he greatly 
increased either by the extension of the present plant or by the establishment 
•of other similar plants owned by private companies. 

Attached to the cement factory is a pottery and tile works, where drain 
pipes, roofing tiles and bricks are made, fl^his seems to he an example of the 
Indian tendency to diffuse efforts over too wide a sphere. The development of 

■ the cement industry was surely enough for this one company to undertake ; 
but apparently, they have saddled themselves with a not very promising pottery. 

This factory is a good example of what can he done by capital, enterprise 
and good management. It was established just before the war broke out, and 
consequently its promoters are now reaping a golden harvest ; but. even at 
pre-war 'rates, the success of the industry is amply assured. 


THE POTTEBY WOB-KS OF MESSES. BTJEh^ & CO., JTJBBIILPOBE. 

•• i ♦ 

Visited 21st Deceniber 1916. 

These works! have been in existence for a long time and hare been 
•gradually extended to meet the growing requirements of the country in regard 
to salt-glazed stoneware pipes and sanitary ware. The clays in the neighbour- 
hood of Jubbulpore are eminently suitable for this class of w'ork ; hut apparently 
so far there has been little or no inducement to take up higher classes of ^yo^k. 
The result is that the factory is to .a large extent dependent upon occasional 
!hig orders received from towns and municipalities, when they put in a drainago 


system. Practical experience lias demonstrated that at Jubbulpore -sucli Trares 
as those turned out in this pottery are equal in quality to the imported goods. 
The high cost of freight on stoneware pipes militates to a great extent against 
their employment for miscellaneous p^urposesj and attempts hare been made in 
various localities to substi^te for them, without' any great measure of success, 
cement pipes made locally. The factory is well equipped with modern 
machinery of the class suited for the manufacturing work carried on ; but the 
developments added from time to time -have resulted in a general arrangement 
of the plant, which is probably not conducive to the most efficient working. 


‘the GTJjS' CAERIAGE EACTORT, JUBBIJLPORE. 

Visited 22nd Deoemher 1916. 

This is a modern Orttnance factory erected within the last ten years and 
equipped with up-to-date machinery of a very efficient type. It supplies the 
;whole requirements of the Indian army in regard to gun carriages, and at the 
time of our visit was working under war conditions, with the output "greatly 
increased above the normal in peace times. 

The most notable feature in the factory was the arrangement of the wood- 
working machinery, whereby all overhead shaftin^and belting was dispensed 
with. This factory may be regarded as an excellent example of what can be 
done in India with Indian workmen in a well-organised factory under 
competent expert management. 


. ^ THE BENGAL IRON AND STEEL Co., Ltd. 

Barakab. Irok' "Works. 

'Visited Gtli January 1917. 

These works were originally established in 1876 by the Barakar Iron 
Works Company, Limited, but proved a failure and were closed in 1879. 
About two years later, Government acquired the plans and restarted .the works 
and ran them for about years, when they were transferred to the present 
company At that time, the plant consisted of two small open-top furnaces, ‘ 
only one of ' which was worked, and the production of pig iron in 1889-90 was 

9.000 tons, of which about 3,800 tons were used in the foundry. A consider- 
alile amount of money was Upended in remodelling the plant. A new blast 
furnace was installed with Cowper stoves, and the" two' existing furnaces were 
remodelled and fitted with closed tops_ to enable the furnace gases to be 
utilised. These improvements were followed by an expansion of the output ; 
but the company did not prosper, and the quality of the output was by no means 
satisfactory. 

In 1894, Messrs. Martin & Co., of Calcutta were appointed mana“ino- 

■ agents, and in the following year the Government of India contracted to take 

10.000 tons of pig iron or castings per annum for a period of ten years at prices 
five per cent under the cost of equivalent imported material. 

The following table shows the financial results achieved by the -company 

■ from 1895 onwards. 




Year ends in 

September. 





£ 

• 

• 

£ 

1895 

Loss 

10,961 

1907 

Profit 

35,423 

1896 


. 9,620 

1908 


20,622 

1899 

ProBt 

1,306 

1909 

U 

6,956 

1901 

>> 

29,863 

1910 

is 

1,414 

1902 


26,324 

1911 

ii 

82,127 

1903 


22,052 

1912 

ft 

42,721 

1904 


12,363 

1913 

>j 

S,000 

1905 

u 

9,009 

1914 

a 

68,000 

1906 


5,564 

1915 

a 

125,000 


. The year 1010 was notable in the histoiy of the companv. 
of that year they commenced to draw their supplies of ore from 


In August 
^^nliarpur. 
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This fore yields 62 per cent, of iron, and from it pig can he made containing 
from 0T5 to 0‘25 iier cent, of phosphorus. If this ore had been available 
earlier, it is possible that the. steel-mahing venture of the company,’ entered 
into some years previously, vould have had a very different result. 

About 1903, the company decided to embark on the manufactm’e of steel, 
and 17^ lakhs of rupees vere invested in a steel-making plant, vhich ran from 
June 1905 till January 1906, during 'vvhich»time lakhs of rupees uere lost. 
'Ihvo open-hearth furnaces vere set uj) and a rolling mill erected, capable of 
turning out joists 6 inches by S inches and other sections of equivalent size, 
including rails up to 50 pounds in u eight. 

The Government of India gave the company a subsidy of £1,500 a year 
and authorised the officers of the Public Works Department to purchase such 
material as they required from the company at current market rates ; but a 
reduction of Ps. ‘3 a ton was to be made on every ton supplied as a set-off 
against the subsidy of £1.500. In effect, tlie Government assistance resulted in 
136 orders for 366 tons of steel of 68 different sections. - . 

At the time the mill was started, imported steel, could be obtained at 
Ps. pL'r cwt., and the company soon found that it had been extremely • 

ill advised regarding the prospects of producing steel cheaply from the pig iron 
at their disposal. This iron contained as much as one per cent, of phosphorus 
which, it was found, -could only be eliminated by very prolonged heating of each 
■charge, accompanied by excessive wear of the lining of the furnaces. 

. The heat, which it was expected would have been worked off in eight hours, 
took as long as thirty hours. The cost of working, as compared with what it 
would be to-day, was further increased by the fact that all fire-bricks had to be 
imported from England and- that ferro-manganese- was not made in the 
•country. 

' - The excellent results obtained from- jManharpur ore enabled the company 
practically to remodel and extend their works, which are now of a modern 
■character and capable of producing pig iron very cheaply. There are now four 
blast furnaces, all of the same type and each capable of an outturn of about SO 
tons of pig per day. This may be considered small in reference to ordinaiy 
American pra'ctice and to the most recent developments in England j but the 
advantages to be gained by the adoption of a larger type of furnace would 
uertainly not' have compensated for scrapping so large an amount of valuable 
plant. The fourth furnace was blown in a year ago and was erected after a 
uareful consideration of the problem. The furnaces are each 55 feet high and 
- ure supplied with hot blast from 1 3 Cowper stoves, 10 of which are 65 feet higii 
-und 21 feet in diameter, whilst the other three are 55 feet high and 17 feet 
in diameter. Pormerly, the blast was supplied by three vertical blowing 
■engines, two of which have been discarded and tlie third is only used as a 
stand-by -to two Parson’s steam tm’bines and rotary blowers of a combined- 
-capacity nf about 5,000 h. p. -The steam is generated in boilers fired by the 
waste gases from the furnaces. 

Eor the j)roduction of one ton of pig iron, 32 cwts. of ore, 8 cwts. of lime- 
stone and 26 cwts. of coke are required. As already mentioned, the iron ore is 
•obtained from the company’s mines at Uanharpur which are connected with 
the Bengal Nagpur Railway by a light railway 16 miles in length. The lead to 
"the furnaces is about 160 miles, and the cost of the ore delivered is about Rs. 4 a 
"ton. Lime is obtained from Sutna, a distance of 450 miles, and from Eharsia, 
a distance.of about 200' miles. About half the coke required for the furnaces is 
made on the spot and the balance purchased locally. The coking plant consists 
•of 68 Simon-Garvee coke ovens arranged in two hanks and fitted with a plant 
for the recovery of tar and ammonia, the latter in the form of ammoniiun 
sulphate, of which about 20 jicunds is obtained per ton of coal coked. Sulphuric 
-acid is made on the premises, and the montlily output of ammoniiun sulphate is 
'95 tons. 

The output of pig iron is now a.bout 10,000 tons per month, the hulk of 
which finds a market not only in India but also in Jaj)an, Australia, New 
Zealand, China and South Africa ; .on occasions it has been exported to Italy 
and South America; the remainder, about 3,500 tons is used in the foundry. 
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■where heaTy castings are madej chiefly of pipes tip to 12 inches diameter, bends- 
of all kinds, columns, fencing sockets, pot sleepers and chairs. The foundry is 
now capable of turning out castings up to 20 tons in weight, examples of 
work just completed, mention may be made of a pot still -weighing 10 tons and 
an anvil block weighing 13' tons. 

The foundries, of which there are three main sections, are well laid out 
^Tiil provided with ample crane facilities for handling a large and heavy turn- 
over. As adjuncts to these, there is an extensive range of machine shops, 
patterns shops, a brass foundry and a smithy,- all well equipped with modern 
machine tools. 

The capital of the company is £575,000 divided into, ordinary shares 
£223,000, six per cent preference shares £150,000, and five per cent debentures- 
£200,000. The dividend for the year ending September 1913 was 24 per cent. 

The Bengal Iron & Steel Company now employs, includmg the men work- 
ing at the mines, about 10,000 men and the wage bill amounts to approxi- 
mately Es. 1,30,000 a month. The .work is supervised by about 65 covenanted 
Europeans, the majority of whom are paid from Es. 300 to Es. 500 a month. . 

These Iron ‘W’ork.s as will be seen from the foregoing narrative, have- ' 
had a very chequered career. Eule of thumb seems to have predominated in 
the earlier years of the management, and the magnificent succ^ now achieved 
is entirely due to a combination of scientific methods -with business organi- 
sation, helped greatly by the discovery, and opening out of the very rich ore bed 
now bein® worked. • . 

Q n -- r" • 

EUMAEDHUBT ENGID^EEEING WOEKS, LTD. 

Visited Gtli January 1917. 

The Commission visited the Kumardhubi Engineering Works belonging- 
to Hessrs. Bird & Co. These works are now undergoing complete 
reconstruction and are intended chiefly to deal -with the engineering- 
requirements of the coal fields. The work turned out approximates to thirty 
lakhs of rupees a year and consists diiefly of eoUiery plant, including winding, 
ermines and hoists, wire ropeways and staiths for handling coal. On the edge of 
an old open coal working, which now forms a tank about 100 feet deep, a 
central power station has been erected equipped with two Babcock & . Wilcox 
boilers, each generating about 400 h. p. and supplying two Beiliss & Morcombe 
steam engines driving Siemen’s dynamos. Three-phase current is generated ' 
at 500 volts and transformed for distant transmission to 6,000 volts. The 
estimated cost of the power plant is £20,000 and the cost of reconstruction of 
the workshops £40,000. The power station was at work, although the 
condensing plant had not been completed. The construction of the new 
itorkshops and the manufacturing operations were going on simultaneously, and 
the adaptability of electric power transmission was well illustrated. 


KITMAEEHUBI EIEE CLAY & SILICA WOEKS, LTD. 

Visited Sth January 1917. 

tinder the same management and situated less than half a mile away- are 
the Kumardhubi Eire Clay & Silica Brick Works. On these, an outlay of 
about six lakhs of rupees has been incurred, and they are entirely engaged in 
the manufacture of the req^ements of metaEurgieal furnaces and coke ovens,.- 
such as magnesite bricks, silica bricks and a high grade of ordinary fire-bricks. 
There is a good local clay for the fire-bricks, and quartz rock fit for silica bricks- 
is found at no great distance, but the magnesite has to be brought from Mvsore. 
Tlie factory is well equipped with the usual grinding, crushing and mixin«>~ 
machinery and is provided with a brick-making plant. ° 

pic kilns are circular, working on the down-draught system and arnnaed 
m sots of lour round a central chimnev. The -dryino- shed«s 
Only material of the verj' highest qualify which it is uossiblp fn 
India is manufactured, and the magne-dte bricks are eaual tn ^ produce in- 

^ ig inose imported. 
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•whilst the life of the silica bricks is within ten per cent, of the life of the ' 
highest grade obtainable from Europe. With this the management are not 
satisfied pd they are seeking expert assistance in the hope that they -will be 
able to improve the quality of their present outturn. 


THE TATA lEON AHD STEEL COMPANY, SAKOHI. 

Tlsifed 7th and Sfh January 1917. 

These steel works, designed and erected by Americans, ijossess the charac- 
teristic features of American practice — a large output and the application of 
labour-saving machinery to the utmost extent possible. There has been no 
growth or development; as they stand to-day, feo they were originally designed. 
A good lay-out was therefore possible, and the conditions were favourable for 
reducing the cost of handling the immense mass of material involved in the 
production of 600 tons of pig iron and 300 tons of rolled steel per day. 

The smelting j)lant consists of two blast furnaces, the first of which was " 
blown in in December 1911 and shut down in September 1916 for relining.. 
The second furnace was blown in in September 1912 and is still running. Eor 
their size, the output is largo, as the ores emj)loyod are rich and easily smelted. 
A typical charge may be taken as 1 ton of ore, 1^ tons of coke, half a ton of 
dolomite and 70 to 80 pounds of manganese ore. Prom this one ton of pig 
ii'on will be produced. The original furnace still running yields an average of 
270 tons of pig per day, whilst in the re-lined furnace, in which certain altera- 
tions have been made, the capacity has been increased to 320 tons a day. When 
working to produce ferro-manganese, wliich involves a very much heavier 
burden, the output averages about 50 tons a day and has not been forced beyond 
75 tons.' Owing to the ore containing about 8 per cent, of iron, it is not 
possible to produce a very high grade of ferro-manganese, and 73 per cent, 
manganese may be taken as the normal quality. 

The blast fm’naces require about 800 tons of coke a day. At the outset, it 
was decided that it would not be worth while to instal by-product recovery 
ovens, a decision which has since been regretted. At the present time, there 
are 50 Kopper recovery ovens and 180 Coppee coke ovens. Beehive coke ovens 
were also used for a time ; but they are now discarded. 

The company have invested upwards of 60 lakhs of rupees in suitable coal- 
fields in the Bengal area and they are at present raising about 10,000 tons of 
coal a month, winch will be gradually increased. Their policy is to sell all the 
first-class coal and purchase as inuch dust as possible for their coke ovens, 
utilising the second class coal for the generation of steam. 

The Kopper coke ovens are fitted with a plant for the recovery of tar and 
ammonia. The former is slightly under 3 per cegt. and the latter 1*1 per cent 
on the weight of coal coked. A very complete sulphuric acid plant of modem 
design is an essential feature of the scheme. 

The furnaces are worked at a pressm’e of from 12 to 14 pounds per square 
inch, and the blast is supplied by three steam turbines and rotary blowers, 
each of capacity of about 2,500 h. p. In the same building is installed 
the electric generating plant which has a capacity of about 4,000 k. w. The 
tmbines and blowers are of the Zoelly type made by Escher Wyss & Co. of 
Zurich, 

The steel works are adjacent to the cupolas, and that part of the output 
which is to be converted into steel is stored in a 300 ton tank. There are 
four steel furnaces of from 45 to 50 ton capacity and the present output of steel 
is about 11,000 tons a month. To work off a heat takes on an average 8 
horn’s. To start with the charge usually consists of 70 jper cent, of pig, 9 
per cent, of ore and 21 per cent, of scrap ; but large additions are made during 
the- progress of the heat which reduces the pig in the final product to about 
■ 60 per cent. 112 tons put in the fm'nace produce 100 tons of steel in the 
form of ingots, and 135 tons of ingots are necessary for the production of 100 
tons of rolled steel. It therefore foUows that 90* tons of pig are required for 
the production of 100 tons of finished steel. ‘ 


S 
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' The steel tapped from the furnaces is oast into ingots weighing up to 52 
cwts. These are transferred, as soon as possible to the soaking pits, where they 
are prepared for the rolling mill. This part of the equipment consists of a 
bloom mill for roughing down the ingots and a 28 inch mill for rails. There 
•are also three bar mills, one of 16 inch, one of 10 inch . and one of still 
smaller size. The output of ..finished steel is about 300 tons a day. The,steel 
works require a higher class of labour than is nepessary for working the 
blast furnaces, and -it is satisfactory to note that, both at the open hearths and 
the plate mills, no serious difficulty has been experienced in training a 
sufficient number of men to carry on the work. 

The Government of India are under contract to take 20,000 tons of steel 
rails annually from the company, and the* arrangements for the inspection and 
testing of these are very complete. Owing to the war and the partial isolation 
•of India from Europe in the matter of supplies, these steel Avorks have proved a 
jiatipnal asset of enormous value. 

How these steel Avorks came into existence is a fascinating story .of com- 
" mercial enterprise of the very highest type. The late I/lr. Tata, at the outset, 
did not contemplate operating on the' scale Avhich was finally .adopted, and he 
seems to have directed his attention to the iron ore deposits of the Chanda 
'district in the Central Provinces. . Investigations showed that the ores available 
were of insufficient extent to form the basis of an iron industry, and attention 
was then directed to Dhulli-Rajara which had lately been brought to notice by 
the Geological Survey Department. Still later, the Baja of Mourbhanj drew 
"the attention of the firm to the deposits of iron ore at Gurumasini within the 
limits of his State. . In the early investigations it had been settled that the 
location of the works tnight be any where. between the sources of supply of fuel 
and the ore beds. Bougbly, equal weights of ore and coal were .required to 
form the burden of the furnaces and it mattered little whether the ore Avas 
brought to the coal or the coal to the ore.- Tlie principal point Avas to get ^e 
two in as close proximity as possible, leaving the site of operations to be 
determined by other • considerations. Coking coal could only be obtained in 
Bengal, chiefly on the Jherria field, and the discovery of the Gurumasini iron 
ores greatly improved the prospects of the "undertaking. The final selection of 
Sakchi as the site for the works was determined by its^ proximity to the 
Subarnarekha river and to the Bengal- Nagpur Railway main line at Kalimati. 
A good supply of AA'ater, excellent foundations and sand in abiindanoe, suitable 
for the work, combined to render the site almost an ideal one. The coal comes 
from the Jherria coal fields, either in the form of coke or coal dust, the ore from 
Gurumasini, to which a branch line 37 miles long has been constructed, and 
"the dolomite from Panposh, a distance of about 100 miles. Eor the steel 
furnaces lime is essential, and the lime stone is at present obtained, from Katni ; 
but suitable deposits have been acquired at Sakti within 200 miles of the 
works. 

The extreme care AAdth which the preliminaries Avere worked out has 
resulted in the selection of a site where raw materials can be assembled under 
extremely favourable terms, and this is reflected in the working of the company 
AA'hich is now able to produce pig iron for a working cost of Rs. 16-10-0 a ton, 
- though the average since the commencement of working is about Rs. 20 a ton. 
Not only is the iron produced extremely cheaply, but it is a metal of excellent 
quality as is evidenced by the fact that it is in large demand all over the East. 

The s.teel plant was first worked at the end of 1912 ; but trouble was 
experienced owing to the design of the open-hearth furnace not being suited to 
the character of the local materials. The most experienced technical skill 
jiA-ailable was concentrated on the difficulty which was successfully overcome, 
though only after incurring losses which would have proved fatal to a small 
scale entoiprise. The Avisdom, therefore, of starting on what was- for India an 
unprecedented scale of industrial working, Avas fully justified. 

+1 has been placed before the Commission by Mr. TutA\’iler re^ardinff 

tuc labour employed, which need not here be repeated. At the outset,°a very 
large amount of iinported labour was necessary and, as the blast furnaces were 
1 Amtrietai design, American workmen were imported to run them. Similarly, 
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the open-hearth furnaces followed the German practice and wercj at the outset^ 
operated by Germans, whilst the coke ovens, although of Belgian origin, were 
placed in charge of men from Great Britain. 

' _ T'Phen the rolling -niill was first started at the end of 1912, British labour 
was employed, the superintendent being paid as much as Rs. 1,800 a month. 
The management has always been in the hands of experienced American 
experts, jis it was found impracticable to get men from Great Britain, and it 
may be of interest to place on record the fact that the present general 
manager ioined the company only five years ago in a comparatively sub- 
ordinate position. His present salary is Rs. 3,600 a month, and on the result 
of the last yearns working he received a bonus of Rs. 10,000. Approximately,, 
his present remuneration may be estimated to amount to not less than 
Rs-.- 6,000 a month. 

Very large' extensions of the works are contemplated involving an 
expenditure of 4^* crores of rupees, and the services of Mr. Perin, who since- 
1902 has been the consulting engineer of the company, have now been, 
secured as a whole-time officer of .the company. 

The plant as it exists was designed by Messrs. Kennedy & Saline of New 
York,, and their fees amounted to approximately £50,000. Large ideas have 
throughout prevailed in the development of this enterprise. What the 
financial results would have been in normal times, it is hardly worth while 
to discuss. The outbreak of war was followed by a period of depression ; but 
gradually the industrial resources of the British Empire were mobilised for 
the struggle, and the capabity of these steel works has been fully utilised. 

At Sakchi, about 11,000 U'orkmen are employed by the company, 
and in addition there are 2,000 men under, the contractors, making a total 
labom force of 13,000 men, whose wages amount ' to two laldis of rupees a ^ 
month. The town of Sakchi now conteins 60,000 inhabitants. Three laklis of 
rupees have been expended on a drainage scheme, and a pumping plant has been 
erected on the Subarnarekha river, capable of supplying eight million gallons 
of w'ater a day for the use of the works and the town. What may be termed 
a garden city has been laid- out and suitable residences for all classes of’ 
-employes have been buRt, including cooly lines for about one thousand of the 
lowest paid class of workmen employed, and further extensions in this 
direction have been sanctioned. The social welfare of the employes of this 
enterprise has received noteworthy consideration, and there are two institutes 
which are practically social clubs. A primary school, an elementary technical 
school, and^nigbt classes are held for the instruction of the men employed in 
the works. 

The directors acknowledge the help they have received from Government, 
chiefly through the Geological Survey, whose advice on technical matters has 
determined the attitude of the Government of India and the nature of the 
concessions which have been granted from time to time to the company, to 
enable it to place the enterprise on a thoroughly sound basis. 

The company is. in actual possession of five square miles round Sakchi 
and has an option for a further .16 square miles belonging to the Dalbhoom 
Syndicate. . It has mining rights over sufficiently large beds of ore at Chanda, 
BhuRi-Rajara and Gurumasini to relegate to a very distant future any 
anxieties regarding the supplies of ore. Its proximity to the Bengal coal fields 
ensures a supply of fuel, and adequate supplies of fluxing materials 
are in sight with a prospect of a further development of resources in this 
direction. 

The present output of steel, as already stated, is 300 tons per day, whicli ii 
is proposed ultimately to increase to 1,500 tons, which is about one-third of the 
present requirements of the country. 


The above was written in January 1917. The estimate 
under contemplation comes to Rs. 12^ crorei. 


of the extensions now (July 191 S) 
5 A 
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THE IRON -WOEKS OE 3JESSES. BEEN & CO., HOWEAH. 

Visited 12th January 1917. 

These iron ■works arh "reiy conreniently situated on the Hooghly, a short 
istance below the Howrah bridge, and the yards have been laid out to take 
dvantage of the river front. 

The business of the company is mainly under four heads : — 

(1) The construction of river craft, such as stem-wheel steamers of light 

draught, steam 'paiaf&n or petrol launches, barges and flats. At 
the time of the visit of the Commission, the ordy work going on 
was for the Military Department for despatch to Mesopotamia. 

■ The company are prepared to undertake the construction of sea- 
going boats ptp to 3, QUO tons capacity and of a length of 350 fe.et. 

(2) Oonstractional iron work. The facilities for dealing with this 

= are considerable and were planned about 14 years ago, so that 
they are of a modern type and capable of handling large quanr 
titles of 'material cheaply and "with despatch. . 

(3) Carriage and wagon constraction. With the exception of axles, 

wheels and tyres, railway rolling stock can he completely con- 
structed in these works. Eor light, narrow gauge railways, chilled 
iron wheels are made ; ^but wheels requiring tyres are imported. 

"(4) Machine construction. Recently the machine shops have been 
mainly occupied with the manufacture of 4’6 inch shells, of which 
34,000 have been made. Eor this work, a specially heavy 
hydraulic press was constructed by the company; but the work 
has now ceas'ed, as, with the enormous development of shell 
factories at home, an output of 2,000 4*3 inch shells per week 
’ was regarded as such a small contribution that it did not appear 
worth while to divert plant from other .purposes. ^The workshops 
can be more usefully employed in attending to the increasingly 
urgent requisitions of normal industrial enterprise. Eourteen 
sets of engines for the various types of river craft under construc- 
tion in the yard were in hand, the largest of these being 
capable of indicating 400 h.- p. 

In addition ■to carrying on the manufacturing ■work described above, the 
company are agents for many firms who make special machinery at home, 
and an important part of their business is importing the same and arranging 
for its erection. They have a license to manufacture the Humphrey Gtas Pump 
and have recently made several for the Madras Corporation to be used in 
pumping sewage. 

The equipment of the works is of an unequal character in the different 
departments. Notably, in respect to wood-working machinery, it is of a very 
primitive character. Logs were being reduced to scantlings by hand sa^vryers. 
The general imjiression created is that, whilst the firm has a large and miscella- 
neous business, it is not abreast with modern developments. The capital of the 
company is 21 lakhs in ordinary shares, and Rs. 16,72,000 in debentures. ' 


jilESSES. D. TfALDIE & JCO., AND THE BENGAL DISTILLERIES 

LIMITED, RONNAGAR. 

Visited 13th January 1917. 

These works look as though they have had their day, and the management 
appears to be desponding and imenterprising. The principal feature of the factory 
is an antiquated sulphuric acid plant of a type by no means efficient. There 
are six lead chambers but no Gay Lussac or Glover’s Tower, and the waste of 
nitric acid must be considerable. Part of the acid manufacture is sold as 
such and is concentrated in glass, but a considerable proportion is used in the 
■works for the manufacture of sulphates of aluminium, iron and magnesium. The 
alumina IS obtained from bauxite procured from the Central Provinces, and the 
magnesite used in the works is brought from the Salem District of the Madras 
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Presidency. The output of magnesium sulphate is about ten tons a month 
Mtric acid and hydrochloric acid are also manufactured. 

Adjoining the chemical U’orks and . under the same management, but 
belonging to a separate company, is a small distillery in which country spirit is 
made from nialma and Java molasses. There are two stills, one an ordinary 
■CofEey still and the other a patent French still, which yield unsatisfactory 
results. The output of proof spirit is 10,000‘gallons a month. 

Attached to the distillery is a bonded laboratory in which alcohol of high 
strength is propped and, on a small scale, pharmaceutical preparations involving 
the use of qhrit are manufactured. Most of these are vegetable extracts 
prepared from raw materials imported. 

Messrs. P. "Waldie & Co. have recently token up the manufacture of 
potassium bichromate from chromate ores obtained from Baluchistan, but this 
work is being done in a branch, factory elsewhere and has been assisted by 
grants from the Department of Industries in Oawnpore. 

• The management comialain that their sphere of operations is greatly 
restricted by the high price of sulphur for which they have now to pay over 
Bs. 200 a ton. They have made no attempts to use any of the immense variety 
•of drug-yielding plants which can be grown in India. They stated that they 
are also greatly handicapped by the difficulty in getting stoneware jars in which 
to pack their various productions, that Messrs. Burn & Co. decline to take up 
their manufacture at Eaniganj, and that an order placed with the Perfect 
Pottery Company, Jubbulpore, for 400 jars a month was only in part executed, 
and that the jars supplied were so imperfectly glazed at the bottom that the 
contents leaked in course of transit. Apparently, for the present, they are 
depending upon supplies from Messrs. Parry & Co., at Kanipetin the Madras 
Presidency. 

Another difficulty is the high cost of soda. Some half-hearted attempts 
have apparently been made to extract this compound from the usar soils of 
'■ Northern India, but with no practical result. For the retail supply of 
chemicals, glass bottles are also required in large quantities. The failure of 
the various attempts to establish the glass industiy on the'^Hooghly has doubtless 
retarded the development of these local wnrks. 


THE GOVERNMENT CENTRAL WEAVING INSTITUTE, 

SERAMPORE. 

i 

Visited 13th January 1917, 

This weaving school was started in 1909 and from the outset has been in 
charge of Mr. .Hoogewerf, one of the earliest of the Government of India 
scholars. -He has tendered evidence to the Commission and was examined at 
■some length. 

The school is situated in an old building at Serampore which is not parti- 
cularly well adapted for the purpose. There are two classes of students ; one, 
•artisans of the weaving community who come to the Institute to be put 
through a course of instruction in the use of the fly-shuttle loom. They then 
•return to their villages and are supposed to set up as fly-shuttle loom weavers. 
Whether they do so or not is uncertain as the Principal states that he has no 
time for inspection work in the districfe. The other class is composed of fairly 
well educated young men who are put through a complete course of technical 
, instruction in weaving, so that afterwards they may become master wearers 
•controlling smaR hand-loom factories or teachers in industrial schools. The 
course of instruction extends over two years and is of a somewhat elaborate 
•character. 

The school is well equipped with pit looms, frame looms and 
of looms such as that brought out by the Salvation Army and the Jiat 
pedal loom. Lobbies are freely used for simple ornamental borders ^ 

•are one or two small jacquard machines for more intricate patterns* ^jj^ers 
iseveral types of warping mill and some of Hattersley’s pirn and boop 
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' The school is popular, as at the j>Tesent time’ there are 47 students in. the 
higher class aud 56 in the artisan class, the vast majority of ivhom receive 
stipends or scholarships. 

The expenditure on .the school last year was slightly over Es.' 26,000. A. 
record is maintained of the subsequent careers of students who have passed out 
of the school ; but the record is a very imperfect one and affords very little 
information on which to .base an opinion as to the practical results achieved 
from the course of training. The average cost to Government of each student 
trained in the school is about Es. 260 a rear, and in addition to this must be 
included the value of scholarshiiis aud stipends derived from outside somces. 
Each student has to purchase raw material with which to practise, and is- 
allowed to take away such cloth as he is. able to make. 

The Principal has a high opinion of the utility of the Hattersley’s pedal 
loom, which is directly contrary to South Indian experience. He, however, 
confirms South Indian experience in regard to the inutility of the Salvation 
Army loom : but be has refrained from discarding them, apparently because- 
they* were recommended to the Government of Bengal by Commissioner Booth. 
Tucker. 

The Commission were informed by the Principal that about 15 band* 
loom factories.bad been started in Bengal by the passed students of the school ; 
blit he had absolutely no information as to whether they had proved, successful 
or not. He has promised to collect this information and to submit the same - 
as early as possible. 

There is no conclusive evidence that the school is effecting any material 
improvement in the condition of the baud Wjsavers of Bengal. The Principal 
has undoubtedly a good knowledge of the technique of hand-loom weavmg ; but 
he has altogeilier- neglected ,the economics of the industry and it is, at the 
present timeT probable that an improvement in the organisation for marketing - 
goods is of much greater importance than the introduction of improved techni- 
cal processes. Experience elsewhere in -India shows that where the weavers 
have'a free market for their goods, there is not the slightest difficulty in getting 
them to adopt any maohineiy which will help them to increase their productive-^ 
power. ' - 


THE OEDHANCE PAOTOEIES, COSSIPOEE AKB JSHAPUE. - 

Visited loth Jamiary 1917. 

Of these two factories, that at Gossipore was started as early as 1802, and' 
when the time came for large extensions, it was found that the land in the - 
neighbourhood was so valuable that it was preferable to go up the river 14 miles- 
to Hhapur. 

Ishapur . — ^The principal feature of this factory is the steel-making plant, 
consisting of two 12-tou furnaces designed to produce acid steel of fairly high- 
carbon content from imported pig, containing a very low percentage of* pbos- 
phoxus. The cast steel ingots axe xednced to the requisite sections necessary for 
the work of the factory in a rolling mill of more than sufficient capacity to deal 
with the output of the furnaces. The officers of the factory state that basic 
steel is not suited for gnus, and that acid steel is greatly preferred for shells. 

At the time of our visit, only one furnace was working, as the other 
had recently burnt through and was imder reconstruction. The rollers for the 
mills are made in the factory — those of very heavy sections from cast iron and 
the lighter ones from cast steel. In the latter case, to ensure tborouglily sound 
castings, very large .headers are employed. The plant for making sheUs, both 
high explosive and shrapnel, is of considerable capacity and recently, working 
double shifts, as many as 50,000 have been turned out*in a month. *The sheik 
are forged or drawn in hydraulic presses, and there is a very large hydraulic 
pumping station, supplying water at both 700 and 3,000 pounds pressure per 
square inch. After the shells have been forged and drawn in the hydraulic 
presses, they are rough-turned and then despatched to Gossipore to be finished. 

The section of the factory devoted to the manufacture of cartridge cases 
and fuse caps is very completely equipped. The principal alloys used are v 
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brass* (70 copper 30 ttn); coppcr“iiiclcel, (80 coi5per’20 nickel), manganese-bronze, 
gun-mctal and aluminium-brass. r.TJie copper is obtained from Australia and 
Japan, the zine from Eurojie, nickel from Australia, the tin comes from the 
Straits and the aluminium comes from Groat Britain. There is an exten- 
sive range of furnaces for melting down these alloys, and great care is taken to 
get them of the proper composition. About ££00 worth of plumbago crucibles 
are used^ up per month. It would be of great advantage to the factory at the 
present time, if they could obtain suitable plumbago crucibles made in this 
country, and' it is jiroposocl to make some experiments in this direction. The 
worn out crucibles are broken up and ground under edge runners, and the 
graphite contents separated by a lixiviation process, which jdelds an 80 per cent, 
graphite suitable for lubrication purposes. 

The ingot metal from the foundry is mostly rolled into strips, and there are 
a number of suitable mills for this purpose. 'W’icle plates arc not required in 
the factory and arc not rolled. The strips or ribbons arc very carefully rolled 
to the proper gauge and are almost entirely converted into ^scs by suitable 
punching m‘>clune9. Bor the heavy cartridge cases, the discs arc roughly a 
quarter of an inch thick, and the caidier drauung operations are done with 
machines constructed on the Polte system, in which the outer die iu an ordi- 
nary drawing press is replaced by revoMng steel halls through which the 
punch, operated by a poAVcrful screw, forces the disc. Instead of drawing the 
metal, it is really spun, and the tremendouslj’ heavy pressures which would be 
necessary in a drawing press are avoided. Bor subsequent operations, ordinary 
drawing presses are used. Between each operation, it is necessary to anneal 
tlie metal, and the annealing furnaces arc kept at a constant temperature which 
is under control by electric pyrometers. The temperatures used in annealing 
range from 520®* to G75®C.,* the higher temperatures being used at the earlier 
stages of the work. Bor making dies and punches anti other tools, there is 
a specially equipped workshop which contains a large number of fairly good 
tools. 

Under war conditions, the factory now works two shifts of 11 hours each 
and employs about 5,000 men. 

The Cossipore Shell Tactory . — In this factory guns up to 4*5 inch bore are 
.made ; hut the rough forgings of these are sent out from home. The machine 
tools in the gun section of the factory are capable of turning out guns up to 6 
inch bore. The major portion of the factory is devoted to the manufacture of 
shells and - fuse caps and miscellaneous details connected with ordnance work. 
Comparatively, few really high class modern tools were in use. There were 
several automatic lathes and a fair number of “ Capstan ” lathes, the rest of the 
machines being of an antiquated pattern. 

Bor the shrapnel shells, lead bullets are required, and these are made of a 
compound of lead and antimony in the proportion of seven to one. The bullets 
are cast by hand in small metal moulds, the runners sheared off and the balls 
polished in a tumbler. Each shraimel case is filled with a given weight of lead 
bullets, the intervening spaces being filled with resin. The shell bodies are 
coated with copal varnish and dried in a stove for two hours. Previous to the 
war, the practice was to dry the varnish for eight hours. Owing to the much 
greater output since the war, the cost of manufacture has been considerably 
reduced, and further economies have been effected by a less rigid insistence upon 
extreme accuracy in unessential parts. - 

Judging from tho published accounts of shell factories, which have recent- 
ly been erected in England, the equipment at Cossipore must be generally 
described as out of date and inefficient. This is partly due to the conditions 
which the factory has to meet. About thirty different types of shell must be 
turned out, and . no cafe is taken in making requisitions for the same, so that 
the plant of the factory can be arranged for a long and continuous straight run 
of work. 

This factory also employs about 6,000 men, now that it is working, double 
shifts. The number of Service officers to control so large a body of labour is 
extremely small, and, all told, there arc only now about 50 European trained 
men in these two factories. All the work turned out must be of a very high 
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order of accuracy, and it is satisfactory to recoi-d.that Indian workmen can- 1)& 
comparatively easily trained to attain tlie necessary standard. 


THE BUCKINGHAM AND THE CARNATIC MILLS, MADRAS. 


FisHed 83rd Jannarij 1917. 


Of the three cotton mills now working in Madras, two, namely the Buck-, 
ingham and the Carnatic Mills, are managed hy Messrs. Binny & Company, 
iSiited. They are situated to the north of the town, in the suburb of Perambur, 
and the mill compounds are contiguous. The Buckingham Mill contains • 
33,512 spindles and 1,048 looms, and the Carnatic Mill contains 32,192 spindles 
and 926 looms. Though they differ in many details of equipment, _ the mills 
are run .on the same general principles, and in the social and educational work 
they are associated. 

The Members oO the Commission'inade a detailed inspection of the Buck- 
ingham Mills. The principal sources of motive power were two 1,200 h.p., fom 
cylinder triple-expansion engines and one 500 h.p. uniflow engine. Electric 
driving is not in use in these mills ; but otherwise in regard to motive power, 
they represent the very best modern practice. The high price of fuel in Madras 
(coal costing usually from Rs. 13 to 14 a ton) renders this essential. Ih^ the 
Carnatic Mill, a large Diesel engine has also been installed ; but the experience 
with it, although by no means unsatisfactory, has not warranted further deve- 
lopments in this direction. , 

At the present time, all the yam spun in the mills is used in the looms, 
which are mainly engaged on the production of khaki cloth for the Armv.^ In 
normal times, the mills are celebrated -for the wide range of their productions, 
which include many classes of fancy goods. Twenty Nortlicrop automatic looms, 

■ recently installed, have given such satisfactory results that Messrs. Binny and 
Company have put in 300 more of these looms in the new weaving shed of the 
Bangalore mills. Mention may also he made of the machines for combing ont 
short staples, as these are not commonly found in Indian spinning mills. 

The dye house, which is now chiefly devoted to the production of IchaM 
dye, is quite up to da.fe and is under the control of three European chemists. 
The bleach liquors are produced electrolytically hy the Mather and Platt process. 
The waste liquor.*; from the dye house are subjected to an • elaborate system of 
filtratiou and purification before they are discharged into the Ottary Nulla, a 
natural drain between the two mill compounds. 

A noteworthy feature in the working of these mill s is their order and 
cleanliness, also the very high state of discipline which is maintained through- 
out. The min compound is paved with cobble stones and is extraordinaifly 
clean and free from dust. 

To the north of the mills, the company have acquired a large area of 
land on which they have built a considerable number of'* excelleat bungalows 
for their European staff. They have also provided a club house and a large 
hmlding designed as bachelor quarters for the single men. 

The provision for the education of the half-timers employed in the min and 
for other operatives is unique in India. The work was stmpted some 10 or 12 
years ago and has ^dnaUy developed. The school buildings are excellent, and 
the teaching staff is under the control of two English ladies, one of whom is 
an M.A. cf the London University and the other a kindergarten specialist. 
Attendance in the schools is volimtary, and there is apparently no necessity 
thcSf? e^'t* advantages of education are now greatly appreciated by 


There are elementary technical classes conducted in the eveiriuo« hv somi 
of the null staff, but as yet this branch of the work is not greatly ^elojed 
The schools receive a grant in aid from Government of T?s q nnn n ^ 
arc inspected by the officers of the Education S^Sme^t it ^ 
ncccs.-arj to repeat the information regardiu" tlie results nol-iiofo/i i « 
school., .hicu isoontomoa in the evidenriel^ed^S tto'&Son bj 



Siv Clement Simpson ; but, brielly, it may l)e staled that, apart from any otha- 
consulerations, the money spent on this educational work is considered to he 
a very good investment. 

As yot, MO provision has l»ocn made for housing the workmen ; but this 
is a matter which the Directors have in contemplation. 

Tor the benefit of the work-people, the company have established a grat- 
uity fund, and each operative is credited montbly with 5 per cent, of the wages 
he has earned. The amount so credited in the half year is doubled if the half 
years working of the factory has been satisfactory. At the end of 10 years- 
the operative may withdraw the amount standing’ to his credit or transfer it 
to an account in ihc Vfork-]icoplcs’ Savings Bank, .also established by the 
company, on Avhich interest ai the rate of 4 per cent, is paid. After 10 years’ 
service, if the operative continues in the service of the company, he is entitled', 
to an increased gintuity of 71 per cent., avbich he may witlubaw on similar- 
terms, at the end of a further period of 7 years’ service. Tlic rules under which 
this fund is worked arc printcil in every pa.ss hook in both English and Tamil, 
and they are eminently fair to the operative, who is not asked to make any 
contribution himself. Their object is, of course, to secure a steady and conti- 
nuous altcndauco, and in this they seem to h.avc succeeded. 

I'or the convenience of the employes, a Savings Bank has also been estab- 
lished. .and on the deposits made therein interest is allowed at the rate of! 
per cent, per annum, payable half yearly. Besides these funds for the work- 
people, there is an oflscers’ provident fund, to which the comiJany make half- 
yearly donations, the amount depending on the results of the half year’s 
working. 

Attached to tin* mills is a chaifnmi which ])rovides a cooking, eating, 
resting place and shelter for work-people, with separate accommodation for 
different religions and castes, and a sleeping pl.acc for single men coming from 
up country until they get suitable lodging. 

There is in the mill compound a dispensary under the charge of the com- 
pany’s mcdic.al officer. 

There is also a rccreation ground adjoining the schools, to which the work- 
people are admitted on all days of the week between 6 A.M., and 6 P.ii. 

The uniformly successful rcsult.s achieved by both these mills in recent 
years may he taken as evidence that the very practical measures detailed above 
for the welfare of the work-people have conduced to smooth working and 
harmonious relations between the company and their employes. 


MESSRS. CHATkIBERS AND COMPANY’S TANNERY AT PALLA- 

VARAM. 

Visited 2oth Jamiary 1917. ^ 

Pallavaram is about 11 miles south of Madras and is the centre of a 
number of hide tanneries producing light-tanned leather, for which Madras is 
well known. jMr. Chambers was working one such tannery at the time when 
experimental work in tJie manufacture of chrome leather was started in the 
Madras School of Arts. The Assistant who was directly in charge of the chrome- 
tanning experiments was an. Buropecin, Mr. G. E. Brand, who was then liring 
with Mr. Chambers, and it was in consequence of the information supplied by 
Mr. Brand that Mr. Chambers started experimenting in chrome tanning on 
somewhat similar lines, though his earlier efforts met with little success. As the 
Government chrome-tanning business developed, so did that of Mr. Chambers, 
hut always a few months later. . The premature closing of the Government 
tannery was distinctly prejudicial to the development of the industry j but it is 
to the credit of Mr. Chambers that he persevered with the work in spite of 
many difficulties, and there is no doubt that his intimate acquaintance with the 
hide and skin trade of the Presidency has materially contributed to the success- 
ful development of the tannery and leather-working factory inspected hy the 
Commission at Pallavaram. 
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The tannery is on a considerable scale and employs about 1,100 men, for 
■whose accommodation 300 houses haye been erected in the neighbourhood. The 
tannery buildings have been extended from time to time with the development 
nf the business and are of a semi-permanent character. 

Both chrome tanning and bark tanning are carried on. A considerable 
amount of machinery is employed, and what imindia is considered a high-class 
leather is turned out. Since ^e outbreak of the war, large army contracts 
have been obtained. Tlie manufacture of ammunition bpots was taken up, but 
abandoned as not being profitable at the Cawnpore rates. 

At the time of the Commission’s visit, a good deal of harness work was in 
hand, but of a quality distinctly inferior to that turned out in the Government 
Harness Eactory at Cawnpore. ' 

A few months ago all the boot-making machinery of the jMysore Chrome 
Tannery was sold to . 3Iessrs. Ghambers & Co., and is now working 
at Pallavaram. For two or tliree years the Mysore company ran this 
machinery at a dead loss, entirely owing to labour difficulties, which do not 
■exist to anything like the same extent at Pallavaram. A very large variety 
of work is turned out in this tannery and, leather factory, the best of which 
is undoubtedly the various lines of boots and shoes, chiefly made for the 
Calcutta market. The tannery is obviously the creation of a business man 
picking up manufacturing experience as he goes along. _ ‘ . 

Mr. Ghambers stated that in the initial stages he lost money, but that 
latterly he had been working at a fan profit. The value of the block map be 
estimated at about four lakhs of rupees, with probably five lakhs of rupees 
.worth of stock. Sooner or later, the factory will have to be xe-constiuoted, 
if modern forms of tanning and leather manufacture are to be introduced in the 
south of India. The Southern Presidency is favourably situated for the develop- 
ment of tanning owing to the existence of a very large class of suitable labour, 
and in this respect it is much better off than Bengal. If the whole of the hide 
trade of Bengal were diverted to Madras to be tanned, there woidd be little- 
difficulty in finding sufficient labour, though there is no doubt that it will take 
years to train it properly. 


THE INDIA-N ALHMINIUM COMPACT, MADR.A.S. 


Visited 26th January 1917. 


At the time of the Commission’s visit, the factory was practically shut down 
owing to the exhaustion of the supplies of sheet aluminium, which hitherto the 
company had obtained from the British Aluminium Company in Great Britain. 
Tentative steps were being taken to develop new lines of manufacture in brass 
and copper. The factory is very completely equipped with machinery for 
turning ' out hollow-ware and both drawing and spinning are very largely 
employed. A good deal of work is still done by hand by indigenous copper- 
smiths, but this is mainly for supplying orders which are not big enough to 
justify the application of machine methods. 

At the outbreak of the war, the company held very large stocks of 
aluminium, and these have been mainly used to supply the requirements of the 
Indian Army. ^ The chief lines of manufacture are seamless water bottles, 
nests of cooking pots, eating trays, ration carriers and ^tumblers. The 
company is now manufacturing a number of very large stills and condensers 
for the sandalwood oil factories of the Mysore State. This is a new line of 
work and, it is hoped, will lead to further developments. In the past, the 
company has been very successful commercially and has paid large dividends j 
but the operations are now restricted through inability to obtain supplies of 
aluminium and by the very high rates prevailing for sheet brass and copper. 

Tne paid-up capital of the company is slightly over five lakhs of rupees, 
and it has large reserve funds. 


™ “ wiy laiBe number of small Indian firms 
monufactunns alnmimum goods in normal times. Ihese are scattered over 
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tlio Presidency j but the bulk of tbem are in Eajabmundry and neighbouring- 
towns in the K’ortbern Circars. ^ ' 

The demand for aluminium in India is now' on a sufficiently large scale to 
justify the establishment of a factory to extract the metal from the bauxites 
which bare bceii found in, the Central Provinces. Prom a military point of 
vieWj it would be of advantage if India possessed such works. Practically the 
whole of the Indian Army is equipped with aluminium cooking -utensils 
supplied by this company, and the people of India are using this metal largely in 
j)lace^ of brass anrl copper. Prom an economic point of view, there is no doubt 
that its use should be encouraged, as India would then need to import much 
smaller quantities of brass and copper. Prom a hygienic point ’of view, it 
possepes great advantages over these metals. The liability to corrosion under 
certain circumstances is not an insuperable difficulty. It has made progress 
somewhat slowly ; but the people of India are gradually learning for what 
purposes aluminium may be fitly employed and when it should not be used. 


HEKKE’S TILE WORKS, PEROKE. 

Visited 1st February 1917. 

These tile works were started by a German company, and previous to the 
war the whole of the capital was held in Germany. Recently, they have been 
sold to a British company. 

The principal product of the factory is Mangalore roofing tiles of which the 
daily output is about 20,000. The clay is obtained from deposits 6 or 7 miles up 
the Beypore river. 

The superintendent in charge of the factory is Mr. Baker, who was for- 
merly commercial agent of the German company in Bangalore. He has no 
expert knowledge of the business and is entirely in the hands of the trained 
misfries, who have been in the factory for a considerable time. 

The plant and, equipment are naturally of German origin and are well and 
conveniently arranged. One improved Hoffman continuous kiln containing 
16 chambers was shown to us. It is worked at the rate of two chambers a day, 
so that the cycle of operations is completed in eight days. 

Besides roofing tiles which are of excellent quality, the factory also turna 
orit salt-glazed earthenware pipes ; but they are admittedly inferior to those 
. made at Jubbulpore and Ranigunge. Pirebricks and very good Avire-cut bricks 
are manufactured, also various patterns of roofing tiles and, at times, consider- 
able quantities of terra cotta. 

The manager complained of shortage of labour , but this seems to be 
mainly due to inadequate arrangements for accommodating the work-people 
near the site of the Avorks, also partly to the fact that very low wages were 
paid. The tiles command a market over the whole of the south of India, and 
many are shipped to Geylon in coasting boats. 

- The_ industry was first started on the west coast by Germans or SavIss- 
attached to the Basel Mission, and it has groAvn to very large dimensions, giAung 
employment to a very considerable amount of labour. 

Paotories of a similar type - have been started elsewhere in Coimbatore, 
Madias, and at various places in the Mysore State ; but OAving to the -unsuitable 
character of the clays, they are not altogether a success and usually only 
command local business. 


GOVERNMENT- PISH-OANNING STATION, BETPORE. 

Visited 1st February 1917. 

The Commission Avere received at the Government Pish-Canning Station 
by Sir Prederick Nicholson, K.C.I.E., the Honorary Eirector of Pisheiies, whose 
disinterested labouis, since his retirement from the Madras Oi-vil Service, have 
resulted in the establisnment of a properly organised Pisheries Department, 

6 JL 
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•o-as a steam engine driving a main shaft at right angles to the two lines of mill 
shafting, the power being transferred by bevel gearing. The arrangement is 
compact and convenient. As cocoanut oil is easily extracted, the iron ghani 
mill is, for a moderate outturn, a fairly satisfactory way of getting at the oil. 
There were no filter presses, and the factory is run by rule of thumb, a con- 
siderable percentage of oil being left in tbe cake. Under ju’esent conditions, 
however, it is doubtfiU if it would pay to extract this oil, as cake rich in oil 
commands good prices. 


THE BASEL MISSION WEAVING ESTABLISHMENT, OALIOUT. 

Visited 3rd February 1917. 

ilany missionary bodies working in India have found it expedient to 
establish industrial schools for training the children belonging to the Mission 
settlements. Most of these schools originated in orphanages and were specifi- 
cally intended in the beginning to provide some kind of industrial training so 
as to enable the orphans to earn their own living. The Basel Mission, who 
work chiefly in the Itfalabar district of the Madras Presidency, have, however, 
adopted a much bolder industrial policy and, through their industrial establish- 
ments which are run on a purely commercial basis, affords employment to a very 
large number of people connected with the Mission. Their principal effort has 
been in the direction of hand-loom weaving ; but they have also large tile factories 
and at least one mechanical workshop. The very large and flourishing tile 
industry, the chief product of which is the Mangalore roofing tile, was pioneered 
by men sent out by the Basel Mission. 

Many of their early converts were weavers and, as these people were to 
some extent ostracised by the rest of the population, the Mission took up in a 
business-like way the question of providing them with work. They introduced 
the European hand loom and started weaving factories, concentrating their 

• efforts on the production of cotton goods suitable for use amongst Europeans 
and Anglo-Indians. Meeting a real demand and using commercial methods to 
.develop their business, these hand-loom weaving factories have proved a great 
success. 

The factory' at Calicut visited by the Commission is in every respect a 

• contrast to the surroundings in which the ordinary indigenous weaver works. 

’ The buildings and accommodation may be described as luxurious, and the looms 

and equipment represent the highest development of the various branches of 
hand-loom weaving that have been taken up. Cotton check suitings, duster 
•cloths, towels of every description and table napery are among tib.e more 

• important lines of manufacture. Tea cloths, table cloths and table napkins 
: may be specially mentioned, and the jacquard looms are j)ractically the same 
: as may be seen in the hand-loom “weaving establishments in Belfast, where the 
finest table linen is turned out. The weaving is of good quality, and it is 
- a piiy that such good hand work is put into comparatively inferior raw 

materials. Mercerised cotton is., now to some extent employed, but there seems 
to be no reason whatever why fine linen yarn should not he imported and the 
very best class of table linen manufactured. Such goods would probably find a 
very limited market in India ; hut weavers earning two annas a day in Calicut 
should easily be able to compete with hand looms worked by men getting 35 
shillings a week in Europe. 

Besides weaving, a large number of women are employed on drawn-thread 
work and embroidery, and for this work imported linen is used. It is difficult 
to understand why the linen cloth itself is not made in the factory. 

At the time of our visit, there were 258 hand looms, some of them capable 
of weaving cloth 9 feet wide. Of these, 204 were actually at work, and nearly 
all of them on figured work requiring*” jacquard harness. The manager stated 
■that the total number of persons working in the factory on the day of the visit 
was 552. • • 
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THE ^'EW IHALABAR TBIBEE TAED, CALICUT. 

Visited 3rd Feh'navy 1917. 

This was started by a maa named Brorrn, rrlio ran it for a number of years 
and then converted it into a limited liability company with a capital of six 
lakhs of rupees. The company soon found itself in difficulties and eventually 
went into liquidation, the business being taken over by the existing company 
which is apparently working more satisfactorily. The company has a large 
trade, its chief sources of supply being the forests in lEalabar bordering on the ' 
Kallai river. 

Most of the plant is old, and the works are badly laid out ; but during the 
last three years, under the supervision of a practical timber man, considerable 
improvements have been effected. The machinery for bi'eaking down logs consists 
chiefly of band saws, with circular saws for ripping up the smaller scantlings. 
There are a few wood- working tools and a number of carpenters are employed 
in making up the finished work. Most of the work now in hand is for the 
Military Department, and there is a large contract for special packing cases for 
the Cordite Eactory in the Nilgiris. 

The manager of the company complains about the short supply and 
increasing cost of timber, which he attributes to lack of proper transport facili- 
ties in the forests. It should be noted that, although there are large areas of 
Government forests in the district, the supplies of timber are cMefly drawn 
from privately owned forests. 

^THB GOYEENMENT SOAP EACTOB-T, CALICUT. 

Visited Brd'Febrnary 1917. 

This small soap factory has been started by Sir Erederick Mcholson, the 
Honorary Director of Eisheries, but it can hardly be described as a legitimate 
outcome of the work of tiiQ Eisheries Department.’ A chemist was engaged to 
deal with problems connected with fish oil. He happened also to have received 
some training in the manufacture of soap and, apparently^ as there was not 
enough work to keep him fully employed on fish oil, he was set to work to 
make experiments in the manufacture of soaps from the vegetable oils avail- 
able on the west coast. The early, experiments promised well, and eventually 
Government placed tbe sum of Es. 75,000 at the disposal of the Honorary' 
Director of Eisheries to establish this soap factory. A five-ton soap kettle has 
been installed, and there is a fairly up-to-date plant for making both, coinmon 
and toilet soaps. The products of the factory are of good quality and should 
find a ready sale ; but so far, very little has been done to develop this side of 
the venture, and the stocks of soap in hand are somewhat heavy. It cannot 
be said that any really useful result has been achieved ; but if the factory 
can be made a commercial success, which is however more than doubtful undei- 
normal conditions, it should be the pioneer of many small soap factories. An 
initial mistake was made in allowing the experiments to be started in the- 
Eisheries Department, and the sooner the factory is transferred to the Depart- 
ment of Industries the better. The establishment of tliis factory is undoubt- 
edly due to the strong personality of the Honorary Director of Eisheries, who 
has been allowed to embark on an undertaking in no way connected with the- 
department which he controls. • ' 


THE SINGAjS* ALLUE lAGGEET EAGTOET. 

Visited 8th Felriiary 1917. 

This is a demonstration factory established by the Department of Industries, 
^dras, with a view to introducing improved methods of cane crushing and 
jaggery boihng. The history of the experimental work on jaggery manu- 
facture, which began in this factory in. 1912, is fully described in bulletins 
W'ued by the Department of Industries in Mysore and by the Agricultural 
eparlment at' Pusa. The present plant, which is the outcome of manv 

^ engine driving a three-roller - mill, with 
- m diameter and IS" long. The juice from the mill is boiled down 
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in four sets of three pans, arranged in tiers, nritlv a special fiu-nace for burning 
-the incgasso. The factory had just completed its season’s u-orh and had 
ananufacturcd 6,000 inaunds of jaggery (one niaund=82«- pounds). In an 
adjoining shed -was a very large quantity’ of megasse/ clearly ' proving that the 
inegassc from the cane-crushing mill, n-as more than sufficient to manufacture 
the jaggery. The freshly cut cane is brought in by the neighbouring ryots and 
the jaggery in-oduced thcrefi-om is returned“to them*, a charge of Be. 1 per maund 
heuig made to cover the cost of running the plant. Some ryots who were 
present spoke favourably of the work of. the factory and admitted that they got 
nt least ten per cent, more jaggery owing to the use of the pOAver mill, and that it 
also relieved their cattle from the A’cry heavy work of cane crushing. Roughly, 
the profit on the Avorldng of the factory during the season was half the gross 
receipts and was more than sufficient to cover the interest and depreciation 
■charges. The net gain to the ryots using the factory was at least 60t) maunds 
of^ jaggery worth Bs. 7 a maund or Rs. 4, 200. The saA-ing due to the substit- 
ution of a incchafiically driven plant for cattle poAA*er cannot he accurately 
determined, but is cei-txainly a A*ery large sum. Calculations made in connec- 
-tion with sinrilav plants Svorking in Mysore indicate that roughly the total 
annual saA*ing due to their einployme*nt is about equal to the capital value 
of the j>laut installed. At pre-Avar prices, this amounted to about Rs. 12,000. 


THE SAJS'DALWOOD OIL FACTORY', BANGALORJS. 

Tlsifed llih February 1917. 

All the saudalAA'ood grown in- Mysore belongs to the State and, up till the 
. -outbreak of Avar, was disposed of at annual auction sales held in the month of 
'HoA'cmber. The Avood is chiefly valued for the oil which can be extracted from 
it, and the bulk of it found its AA*ay into Germany. .In November 1914, the 
niACtion sales were hold as usual ; hut there A\'ere no bidders, and the Director 
of Industries thereupon suggested to the Mysore Government that the time was 
opportune for developing the business of extracting oil in the State itself. It 
Avas recognised that a good deal of preliminary experimental work was neces- 
sary and that facilities for carrying out such existed in the applied chemistry 
department of the Indian Institute of Science. The experimental work Aras 
Buccessfully carried out by Messrs. Sudborough and Watson and, at tbe prices 
then prevailing for sandalwood, it was calculated that the cost of manufactur- 
ing the oil would he about Rs. 12-8-0 a jiound, whilst the prices then current 
were over Rs. 15 a pound. In October 1915, the Mysore Government sanctioned 
the erection of a factory, estimated to cost about a lakh of rupees, on the land 
ndjacent to tbe property of the Indian Insti^te of Science. OAring to the 
Avar, there was a great difficulty in getting plant and machinery, and nearly 
•everything installed in the factory is either second-hand or of local manu- 
facture. 

The experimental work had indicated that a iwocess of steam distillation 
was suitable and that the wood should he prepared in the form of thin flakes 
•or shavings. It was found that suitable machinery, could be obtained from 
America, but the plant ordered has not yet arrived, and temporarily the 
method for preparing the wood are somewhat crude and not altogether 
•satisfactory. Disc planes are Aised to prepare shavings, and these are mixed 
Arith wood*powdered in a disintegrator. The mixture of shaArings and powdered 
wood in the .ratio of one to three is sufficiently porous to allow the st^m^ access 
to every particle of wood. The stills are made of copper, are cylindrical in 
shape and at the bottom are fitted AA’ith an open steam coil, whilst at the top, 
there is a gooseneck to cany off the mixture of oil and steam to the condensers. 
The factory is now equipped with 12 stills, the cylindrical portion of which is 
4 feet in diameter and 4 feet high, Avith one still 4 feet in diameter and 12 feet 
“high and another still 6 feet in diameter and S feet high. 

Commencing work in May 1916, the output of the oil has gradually risen 
fo over 5,000 pounds. a month. Simultaneously, the x^rice of oil has also rism 
till, at the present time, it is sold naked at the factory for Rs; 80 a pound. 

, The net profits of the factory already amount to three times ihe original capital 
-outlay. Steam is provided % a Lancashire boiler fired with wood fuel and 
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also, recently, hy a Gomisli boiler fitted trith a special type of furnace for burn- 
ins the spent sandalwood. 

Trerious to the establishment of this factory, Indian sandalwood oil was 
not acceptable to the London market. Messrs. Sudborough and "Watson of 
the TnfiiaTi Institute of Science hare been retained as consulting chemists, and 
to each consignment of oil sent to London a certificate of quality issued by them 
is attached. Every posible care is taken to manufecture the very highest 
grade of oil, and the success is marked, as the oil now readily commands the 
hishest prices ever obtained for this commodity in London. 

A new factory is now under construction in Mysore, which will enable the 
whole output of the sandalwood in the State to be dealt with, and it is anti- 
cipated that in future the Government net revenue from sandalwood, which 
previous to the war was over 20 lakhs of rupees, will be more than doubled and 
the site of the industry permanently transferred to the Mysore State. 


THE k'OLAB gold EIELDS. 

T'isited 12th Felniary 1917, 

On these gold fields, five mining companies are still working, two are in 
suspense and eleven have ceased operations. The Members of tie Commission 
spent a day on the field and were shown some of the more important works 
belonging to the Mysore and Champion Eeef Clines. 

They first visited the Edgar shaft of the jMysore Mine and descended to- 
the 32nd levd, which is about 2,-500 feet vertically below the surface of the 
ground. , Here, some stoping operations were seen in progress, and the excellent 
natural ventilation, due to the large vertical shaft, practically tested- On the 
.surface, the winding engines were inspected, and it was noted that, though they 
were originally constructed as two-cylinder, tandem, compound condensing 
engines, in practice it was found more convenient to work them as single- 
cylinder non-condensing engines. This is, of course, due to the intermittent 
ch^cter of the load. 

The GiScard shaft of the Champion Eeef Mine was also visited, and a 
descent made to a level 3,750 feet below the surface of the ground. This shaft 
is about 4,000 feet deep and has reached the economic limit for a single lift, 
lower levels being worked by subsidiary shafts by means of winding engines 
electrically driven. 

At one or other of th"b two mines, all the processes through which the ore- 
passes, from the time it is removed from the stapes till the sponge gold is melted 
down into ingots, were shown. These mines have been continuously worked 
since the early days and have yielded gold to the value of £47,000,000. 
At the beginning, the methods of extraction were crude and inefficient^ but as 
the mines developed, it became possible to instal the very highest class of 
mining maclunery and the most efficient type of recovery plant, ^ that it is 
prohatiiie that at the present time there are no better or more snhstantiallv 
equipped mines in the world. 

A noteworthy feature in the working of these mines is the extensive use 
that is made of electric energy, supplied &om the Sivasamndram hydro-electric 
station of the Mysore Government. Beginning with 4.000 h.p. some few 
years ago. the supply of electric energy has been increased till nowjt amounts 
to 12,000 k. w., and for each k. w., y^r, the mining companies pay the Durbar 
£ 12 . 

The natural flow in the Canvery river during the hot months of the vear 
is supplemented by water stored behind the large dam erected across* the 
river at Eannambadi and, since these hydraulic works have come into operation, 
all danger of a short supply of electric energy has been removed. These hvdro- ^ 
electric wor^ have greatly reduced the cost of power on the mines and have, at 
me same time, proved an extremely profitable investment to the Mvsore 
boTcrnment. To generate the same amount of power bv bumine coal ^der 
Sweam boUers, would require about 140,000 tons of coal annually. ''T'his saving 
Ot tuei IS .n matter of considerable importance under present *war conffitions. 



The Sivasaimulrain hytlro»cloctric station is 00 miles from Eolar, and the- 
Toltase employed is 70,000 ■with a drop of 5,000 volts on the transmission line. 

Tlie Mysore transformer house and the Kolar Minos generating station 
TTcre both inspected. The latter was originally started to supplement the electric- 
supply froiu Sivasamudram ; hut it is now chiefly used as a stand-by in case 
of any interruption on the main transmission lino. The power is handed over 
to the mines at. a pressure of 2,300 volts, and by means of rotary converters 
and transformers, it is transformed to suit the requirements of the various- 
classes of machinery in operation. A notable feature of the power station is- 
the very large batteiy of accumulators used to -taho peak loads and to maintain 
during ,«;hort periods of interruption the sxipply of current absolutely nccossaiy 
to prevent a breakdown. 

The deepest works on this field now exceed 5,000 feet and, although the- 
rock tempcraiures at the bottom levels are extremely high, the natural 
ventilation is suifleiont, the flow of air down the big main shafts being as mucht 
os 80,000 cubic feet a minute. 

The mines arc singularly free from dust, and miner’s phthisis is unknown.. 
Air blasts arc, however, of frequent occiiiTcnce and, quite recently, it has been 
necessary to close doAvn a considerable section of the Champion Reef Mine. It 
is hoped that the internal stress to which the rock is subjected -will be gradually 
relieved and that in course of time it will disappear. 

The general appearance of the Kolar Gold Fields is that of a prosperous 
industrial community, and there arc practically no traces of the temporary 
equipment usually found in mining camps. 


THE STEAM JAGGERY-BOILING PLANT, AGARAM. 

, Visited 13th February 1917. 

For the last four years, the Departnjent of Industries in Mysore has been 
engaged in experimental work to improve the methods of manufacturing 
jaggery from sugarcane. A number of plants, similar to that visited at 
Singanallurin the Coimbatore district of the Madras Presidency, have been 
installed and are working satisfactorily ; but the methods employed in these- 
small factories are not suitable for any largo scale operation. The economic- 
limit for such factories is reached when the output of jaggery amounts to 
about three tons per day of 24* hours, and it was thought that for larger factories- 
the work would be better done by employing steam heating. This would 
lead to a greater economy in fuel and to a saving of considerable amount of 
labour, and would produce a much better quality of jaggery. 

The Agaram plant was established as an experiment to obtain infor- 
mation on these points. As a commercial venture, the factory is not a. 
success having been planned on too small a scale fully to develop the advan- 
tages of the system of working. Regarded as an experiment, it has- 
yielded much valuable information, a.nd has proved beyond doubt that steam 
heating should be employed when the quantities of cane to be dealt with 
are large. .Briefly, , the .plant consists of a steam-boiler fitted with a megasse 
burning furnace. The juice from the cane mill, which is worked by an 
oil- engine, is pumped into rectangular tanks fitted with steam coils, where- 
by the juice can bo heated. In these tanks, lime is added and the scum 
rising to the surface as the heating proceeds removed. The juice is not allowed 
to boil but, as soon as the scum ceases to rise to the surface, it is allowed 
to flow by gravitation into large steam-heated evaporators, where concen- 
tration rapidly takes place. When the temperature of the juice Ijegins^ to- 
riso above 100*^ C., the syrup is transferred to a Wetzel pan. This consists- 
of a rectangular trough with a semi-circular bottom, in which revolves a spiral 
coil of copper steam pipe. > The steam pipe is mounted on trunnion /bearings 
fitted with glands, he coil is partially immersed in the syrup and, as it 
revolves, it carries into the atmosphere a thin film of syrup which rapidly 
evaporates. By this means the syrup can be deprived of all water, the tempera- 
ture rising during the process till, at the end of the operation, it is about 123°G. 



■When ebullition practically ceases, the now very thiolc syrup is discharged 
through a valve in the bottom, and either worked up into balls by liand or 
poured on to mould-boards where it quickly sets. The jaggery thus produced 
is very clean and free from all caramalization, so that tlie characteristic smell 
ofj'aggery boiling is entirely absent in the factory. The experiments at 
Agaram' clearly show that steam heating possesses many advantages but that, 
on account of the initial cost of the plant and the largo amount of apparatus 
employed, it is not capable of being wwkod economically on a small scale. A 
minimum outturn of about five tons of jaggery per day seems to be the’ 
economic limit. This means that steam heating should only bo employed when 
at least 4,000 tons of cane are available each season. "Vv here much larger , 
'areas than this are available, still more advanced methods o.f evaporating the 
juice can be employed, such as triple effect evaporators and possibly vacuum 
pans fitted with stirrers. ' ' ^ 


OEEAT INDIAN PENINSULA RAILWAY CARRIAGE AND WAGON 

WORKSHOPS, MATUNGA. 

Visited 17 til Kovemher 1917. 

The scale on which these workshops have been built is perhaps best indi- 
cated by the fact that they give employment, in normal times, to about 5,000 
men, and are the principal construction and repair shops of a railway equipped 
with about 19,000 carriages and wagons. Besides these workshops, there arc 
others on a smaller scale at Jhansi, Bhusawal and Poona. Tho Matunga work- 
shops have been built Avithin the last ten years, and the Carriage and Wagon 
Superintendent stated that they had cost approximately a crore of rupees. In 
their design and arrangement are embodied all the best features of modem 
practice, with a view to securing the minimum possible handling of material 
and to providing for the convenience of the work-people in a hot climate. 

The sheds cover a very large area, are well built, lofty and excellently ven- 
tilated. A central power station supplies electricity for driving all macliinery. 
It contains three Beiliss and Morcombo engines, direct-coupled to dynamos of 
350, 250 and 80 k. w. capacity respectively. The voltage employed is 250 con- 
tinuous current. Steam is supplied by a battery of Babcock and Wilcox 
boilers, one of which is specially fitted for burning waste wood. - The others are 
supplied with mechanical stokers. 

Starting from the timber yard, the logs pass into tho shed containing tlie saw 
mills and all the other wood-working machinery. The wrought timber is then 
carried forward to the erecting shop, and finally the completed carriages and 
wagons are moved into the paint shop, which occupies a position least effected by 
the dirt and dust from the other sheds. Parallel with this line of shops, are 
others dealing with the metal work. These consist of a foundry, with a number 
of small cupolas and a large moulding floor, a smith’s shop, with 150 forges pro- 
vided with down-draught hoods and underground flumes connected to tho 
chimney, and a machine shop which is not yet completely equipped. 

So far as can be judged from a somewhat hasty inspection, these work- 
shops appear to be admirably adapted for dealing with a very large amount of 
construction work. The conditions at the present time are abnormal on account 
of the war, and about 90 per cent, of the work is said to be for ' tho Indian 
Munitions Board. Since the war broke out 80 long military cars have been 
completely built in the shops and, at the time of our visit, 100 wooden pontoons 
were in course of construction. Oregon pine and deodar arc the principal 
woods used in such work. 

Interest chiefly centres around tho expedients employed to overcome tho 
difficulties presented by the shortage of material usually imported from England. 
A good deal of ingenuity was in evidence in respect to utilising old axles, and 
yres and springs are now constructed .from plates rolled from old tyre.s, a 
special mill for the rolling of such plates having been constructed and set up in 
1 C locomotive shops at Parel. Tho extreme shortage of white lead as a bodv 
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for paints has hcon overcome by the rise of oxide of iron of local origin, and 
country-pressed and boiled linseed oil has entirely superseded the imported 
material. 

Quite a large amount of miscellaneous work is necessarily carried on to 
supply the TCiy varied details which go to make up a finished railway carriage. 
On the Great Indian Peninsula Railway, the carriages are lit with electricity 
on the ^rather and Platt sj-stem, and tlie repair work connected with dynamos, 
batteries, lamps and fans w.as in ovidencc. Sample collections of metal fittings 
of most excellent quality were shown to us, conclusively proving.. that all such 
miscellaneous metal work can be made in this country quite as well as else- 
where. 

Our attention was drawn to a number of tjonstructional details in the 
storage batteries sent out from England, which experience has shown are un- 
suited to Indian conditions. Though the consequent inconvenience has been 
brought to the notice of the manufacturers and licensees of the controlling 
patents, it appeal’s they arc unwillin" to alter their standard patterns. A lociU 
branch factory would better appreciate the trouble and would doubtless be 
more amenable to suggestions. 

IJnlikc the majority of the Indian railw’ay workshops, which have grownup 
with the extensions of the lines and the increased demands for equipment, 
these workshops have been planned as a whole and throughout exemplify the 
advantages to be attained when such a course is possible. 

Considering the congested state of Bombay it is a matter of regret that 
when it became necessary to construct these workshops some other site was not 
selected on the railway, where the conditions for housing labour would have 
been iuorc favourable. 


SCHOOL OP ART, BOMBAY. 

Visited 19th N’ovemher 1917. 

Tliis institution, which, according to the Principal, was founded in 1859, 
now consists of three main sections, one devoted to drawing and the fine arts, 
one to the teaching of elementary craftsmanship, and the third to research 
work and advanced craftsmanship. 

The Commission confined its inspection to the latter two sections, and 
visited only what are known as the Reay Art Workshops and the pottery sec- 
tion. Owing to tlie Depavali holidays, no students or apprentices were at work. 
The crafts taught in tlie School include house painting and decorative work, 
metal work, chiefly in brass and copper, but also in silver, leading up to orna- 
mental repoussd work, carpet weaving, carpentry, wood carving and light 
smith’s work ; the latter being mainly devoted to the manufacture of wrought 
iron grille work. This class is said to be extremely popular. The equipment of 
• the workshop was somewhat incongruous including as it did several heavy 
machine tools which must have cost a good deal of money and are utterly out of 
place. Intermediate between the fine arts and the industrial sections are 
classes for stone carving and architectural drawing. The latter apparently 
supply a real- need and are largely attended. We also saw some boys in the 
School compound who were going through a course of instruction in surveying. 
The.rcason for attaching such a class to the School is not self-evident. 

Somewhat similar industrial classes to those just described were found by 
the Commission at Lucknow and in the IMadras School of Arts. They are, 
also to he found in a good many industrial schools ; but it is doubtful if ^ they 
are of much utility. Only to a very limited degree do they serve to maintain 
high standards of indigenous craftsmansliip, as it is undoubtedly a fact that 
much better work is done by independent craftsmen. The real defect in these 
classes is that they lead to nothing. The pupils pass out of them ^usually 
beiore-ihey have completed their course of training, and obtain^ employment 
in small second-class workshops. Those of more than average ability get few' 
opportunities to display their skill. It might be thought that these classes 
meet a genuine demand for instruction ; but in reality, it is artificial, having 

7 s 
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"been created by, the provision of scholarships, and if these scholarships Tvere 
■abolished, the students -would probably also disappear. It is the scholarship 
that attracts the students, and generally they are drawn from classes • not 
•directly connected with the crafts they endeavour to learn. 

The influence which these classes hare over thi indigenous crafts of the 
•country is therefore of a negligible character, and it would seem sound policy 
■either to discontinue the claves or to develop them to their logical conclusion, 
which may be taken to be that the training given in them should be followed 
<up in the subseq[uent careers of the, students, and that they should be provided 
•with opportunities for displaying to the utmost degree possible their skill in 
•craftsmanship. That is to say, the classes should be directly connected with 
art workshops, in the management of which commercial considerations should 
be accorded a proper degree of attention. 

There is little doubt but that in normal times Indian handicraft is widely 

appreciated ; but modern work suffers from the fact that it is the product of 

men who are completely out of touch with the environment in which their 

work wili be displayed, and it is in' consequence full of- defects in design and 

'Overloaded -with ornament. ■ • ' 

\ 

The pottery department combine experiments in the manufacture of 
•art pottery with investigations into the suitability of Indian clays for various 
^classes of ceramic work. The specimens of art work shown to ns were of a 
-very promising character; but apparently nothing is done to extend the scale 
-of operations on a commercial- basis. A very large number of Indian clays 
"have been examined by Mr. Eern, the superintendent of this section, and the 
anformation obtained is communicated to the owners of the clay deposits and 
is recorded in the oflB.ce. The equipment of the experimental section appears 
to be adequate, and the specimens of work turned out serve to demonstrate 
■the value of the material employed. A number of students from various 
7 )arts of India are working in this section ; but it is certain that the training 
they receive is not such as would fit them for practical work afterwards. There 
are two sniall kilns, and all the operations are conducted on a very small scale, 
without any regard whatever to the cost. • Some further action seems 
necessary, so as to make practical use of the work Avhich has been done in the 
past and which may be done in the future. This .might take the form of a 
■demonstration pottery in or near Bombay, where the results obtained in the 
laboratory will be subjected to practical trials, and where the varteus processes 
•of manufacture -will be carried on with a view to training people engaged 
in or desirous of taking up the manufacture of various classes of pottery* ’ 
Thiff logical development of the work of the research laboratory -would provide 
•data regarding commercial prospects which are now lacking, the absence of 
which has hitherto prevented any practical results accruing from the investi- 
gations which have been made. 


THE VICTOEIA JUBILEE TECHNICAL INSTITUTE, BOMBAY. 

Visited SOth_ November 1917. 

This institution was founded in 1887 to commemorate the Jubilee of ' 
Queen Victoria. The funds to start with were provided by the amalgamation 
of the llipon Memorial Fund with the Municipal and Royal Jubilee Funds, 
to which Sir Dinshaw Manackjee Petit added an endowment fund of three 
lakhs of rupees. The Institute is controlled by a Board of Trustees, the 
members of which are nominated by- Government, the Municipal Corporation, 
the Committee of the Ripon Memorial Fund, the Mill Owner’s Association 
and the Committee of the Sir Jamsetjee Memorial Fund. Throughout, its 
history. Government have liberally supported the Institute and at the present 
time give an annual grant of a lakh of rupees ; the Bombay Municipality 

and the Bombay Mill Owners’ Association 
Rs. 2,000. The average annual expenditure amounts to about Rs. 1,55,000, the 
adUitional income to meet wliich, beyond that already mentioned, is furnished 
by interest on invested funds, fees charged to s.tudents and miscellaneous 
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•receipts, chiefly rent' of buildings and realisations on account of work 
done in the Tvorksbops. The number of students this year is 340, and the fees 
paid by them amount to Rs. 17,600. 

Fi-v^e courses of instruction are pro'vided ; — 

(1) Mecbanical Engineering ; 

(2) Textile Manufacture ; • 

'' (3) Electrical Engineering ; 

(4) Technical Chemistry ; and 

(5) Plumbing and Sanitary Engineering. 

' Except for textile manufacture, the courses of instruction are designed to 
-cover a period of' four years.. The first three years are spent in the Institute, 
•and the first half of the fourth year on practical work outside, the students 
returning for the last half of the fourth year, at the end of which the firial 
examinations are held. 

Students are only admitted to the Institute after passing an entrance 
•examination : hut applicants for admission who have passed the P.. B. 
examination of the University are exempted. In June last, students were 
-admitted as follo'ws 


]Mechanical Engineering 

36 

Electrical Engineering . 

• * • • 86 

Textile Manufacture 

• • • • . 24 

Technical Chemistry 

• • • • ■ 9 

Plumbing and Sanitary Engineering 

. 17 


-Apparently, a very large number of the students fall out by the way, as on the 
31st of March of this year, there were 122 first year, 96 second year, 69 third 
.year and 53 fourth year students, whilst the corresjjonding admissions were 
122, 114 and for the fourth year 117 :• the figures for the year 1914-16 which 
relate to the present third year students, are not available in the report. That 
is to say, of 117 students admitted in 1913-14 only 63 reached their fourth year. 

At the end of the course, the Institute grants diplomas, -first, second and 
■third class. Up to date, 1,181 diplomas have been granted, of which 656 
"/were first class, 626 second class and-99 third class. The detailed distribution 
•of these diplomas is shown in the following table ; — 


Year. 

Mechanical 

Engineering, 

Textile 

Manafacture. 

1 

Electrical 

Engineering, 

Te^nical 

Chemistry. 

let class 

• • 


. 

S39 

134 

79 

4 

2nd class • 

• • 

■ • 

■ 

303 

'85 

131 

7 

'Srd class 

• • 

• 

• 

4-8 

14 

85 

2 



Total 

• 

690 

283 

245 

18 


Detailed enquiries have been made regarding the future careers of 
students, the results of which are published in the twenty-five years’ record of 
Technical Education in Bombay, copies of which were supplied to the 
Members inspecting the Institute ; and, generally speaking, it may be said that 
•the past students have done well. 

A large number of the students in the Mecharical Engineering class 
• appear for examinations under the Bombay Boiler Ant^ which prescribes that 
candidates for certificates of the first or the second class must have served 
as an apprentice to. an engineer for not less than three years or have completed 
-a full three years’ course in certain specified institutions, of which the Victoria 
■ Jubilee Technical Institute in Bombay is one, and that after such a course they 


* 
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must have served as an aiiprentice to an engineer or be employed as a meclianio 
in a factory or worksbop for a period of not less than one year. , 

A number of the students also appear for tbe technological examinations 
of the City and Guilds of the London Institute, and it may be interesting {^to 
tabulate the results obtained in 1916 : — 



Entered. 

Passed. 

Cotton spinning . 

• • « • i 

7 

„ weaving 

20 

15 

Silk throwing and spinning 

• • * . 2 

0 

Jute spinning 

• • • . .1 

1 

Electrical engineering . • 

• . . . 3o 

11 

Motor car engineering « 

. • ■ « . D 

4 

Telegraphy . 

. . ‘ . . 22' 

12 

Telephony .... 

• . . • 0 

S 

Electric wireman's work . 

« . ^ • « S 

3 ' 

Plumber's work 

• • - ‘ ® 

3 

Silk dyeing .... 

« • « * X 

1 


These results are satisfactory ; but it should be noted that the failm*es 
in Electrical Engineering •were • 69 per cent - and that ho students at fall 
appeared for Mechanical Engineering. 

The Oomihission inspected the laboratories, workshops and class rooms • 
but it is unnecessary to describe these in detail, as it has been .recognised that 
they are inadequate to meet the needs of the students -at the present time, 
and steps have been taken to transfer the Institute from its present unsatis- 
factory position to a new site at Matunga, where an area of 16|- acres have- 
been acquired from the City Improvement Trust. The foundation stone of 
the new buildings was laid by His Excellency, the Governor of Bombay on the 
27th of January this year, and the plans of the new buildings which are 
estimated to cost 12|.lakhs of rupees were shown to the Commission. 

Where every efEort is being made to provide a thoroughly efScieut and. 
up to date course of technical education for students in Bombay, no useful 
purpose "will be served by criticism except on broad lines. 

The Mechanical Engineering class owes its popularity to the privileges _ 
conferred on it by the Bombay Boilers Act. The instruction is suited to the 
requirements of operating rattel* than constructive engineering, and is less 
in touch with the engineer than the manufacturer. Owing to their non- 
insistence on adequate workshop experience before granting diplomas, the 
authorities are scatteiiug all over India certificated but impractical whose 

livelihood depends largely upon the provisions of a legislative enactment, which 
ought never to have been made and which is not in force in several provinces. 

The Chemistry Department suggests, in a somewhat exaggerated degree, the 
defect probably to be found throughout the Institute, namely, that with the 
means at its disposal it is ti’ying to do a little too much. The staff of the Tech- 
nical Chemistry . Department consists of the head of the department and two 
assistants, and these gentlemen have to provide for specialised instruction in 
the following branches : — 


(1) Oil extraction and purification ; 

(2) Manufacture of soap and candles ; 

(3) Manufacture of paints and varnishes ; 

(4) Analysis of foods and drugs ; and 

(5) Textile and tinctorial chemistry. 


They have also to give elementary courses of instruction to the students 
^longing to the other departments. The admissions to the Chemical 

annum ; but apparently only one and in the last year, 
lOlG-li, two have obtained diplomas or certificates. Obviously, some effort 
t 4 nw « , either to reduce . the numl5er of courses or to strengthen the 

tho CHv nm? p' n The heavy failures already alluded to in 

^ . » Guilds London Technological Examinations in Electrical Engi- 
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neering also point to tlie same superficial nature of the instruction given. 
This also may possibly be the reason why the Mechanical Engineering examina- 
tions are altogether avoided. 


BOMBAY MEDICAL STORES DEPOT. 

Visited Slst Novemher 1917. 

The Bombay^ Medical Stores Dei>6t is maintained juimarily to meet the 
medical and surgical reiiuirements of military hospitals. It also supplies 
the civil hospitals and grant-in-aid dispensaries of the Bombay Presidency, 
whilst the medical institutions supported by Municipalities and Native States 
are permitted to indent upon it. The dep6t is partly a store in which are 
maintained stocks of Em’opean and locally manufactured drugs and chemicals, 
surgical instruments and sm’gical appliances, and articles such as dressings 
and ligatures which are necessary , for the toeatment of the sick or injm*ed. 
It also contains a laboratory in which medical- preparations and dressings are 
manufactured'and a surgical instrument factory which has reached a very high 
degree of clficicncy, and in which the manufacture -of artifical limbs and 
orthojjoedic boots has recently been developed. 

In the laboratory much miscellaneous work is undertaken. One 
■section is cquip^ied with percolators and macerators for the preparation 
• of tinctures ; in a second, high-pressure steam is generated and used for 
the sterilisation of dressings, which are compressed into portable packages 
by special machinery j in a third, there is a hydraulic press employed in 
extracting castor oil without the aid of heat ; whilst in a fourth section, 
there are five stills for spirituous preparations and two open steam-heated 
pans for the manufactore of ointments. A special machine is employed for 
■spreading resin plaster which is dried in a large and somewhat dirty steam- 
heated rooni. This may be taken as the equipment usually found in a Medical 
Store Dep6t ; but in Bombay there is also a surgical instrument department 
which is exceptional. 

. It appears that some 36 years ago, a surgical instrument maker, ilr. 
Edmond Eyres, was brought out to Bombay and established in the Medical 
Stores Dep6t to repair instruments. After some time Mr. Eyres, from being a 
paid servant of Government, became a contractor who was allowed to work in 
TOe Medical Stores Depot. A small. factory was started, the building and some 
of the plant being supplied by Government. Gradually, the factory developed 
till, at the present time, it ' occupies a long three-storeyed building in which 
between 200 and 300 skilled artisans are at work. The Medical Storekeeper 
in his evidence stated that nothing is made in this factory which does not 
equal the highest grade production of Europe. An inspection of the factory 
.and its products certainly supports this statement. 

The establishment of a private manufacturing concern on the premises of 
•a Government Dep6t and the very unbusinesslike arrangements in r^ard to 
prices to be charged for goods supplied are unquestionably open to criticism ; 
but the result which is mainly due to the personality of Mr. Eyres, is extremely 
rsatisfactory. Mr. Eyres has demonstrated what can be done in India when 
Indian- workmen are properly trained and efficiently supervised. The work 
tm'ned out in this factory possesses a much higher order of finish than one is 
-accustomed to associate with the hand-made productions of the Indian artisan. 


THE TATA HYDRO-ELECTRIC WORKS, LONAYLA. 

Visited Sdth ^ovemher 1917. 

On the edge of the Western Ghats, in the neighbourhood of Bombay, the 
rainfall is extremely heavy, averaging probably 200 inches or more during the 
prevalence of the south-west monsoon and rising, on the tops of some of the 
hills, to over oOO inches. The configuration of the countiy lends itself readily 
•to the construction of larse storase reservoirs by the erection of masonry dams 



across the valleys formed by the spurs running from the edge of the plateau. 
ahnost due east. In connection, with this hydraulic scheme, three lakes have been 
formed, the largest of which is the Shirawta lake wliich, when full, will have an 
area of over 6 square miles with a catcliment area of about 11 square miles. 
0?he ratio of catchment area to storage capacity is extremely small ; but the 
rainfall, as already noted, is very heavy, and the- run-off which is stored 
amounts to the very high figure of 80 per cent. The dam at Shirawta is not 
yet completed, and some 40 feet has still to be built. The lake as at present,, 
therefore, only contains a small fraction of the water which it will ultimately 
hold. 

' Immediately to the south-west of this lake, and separated from it by only 
a high spur, is the Walwhan lake, the daih of which is completed and raises the- 
water to about the same level as the bed of the Shirawta lake. Between, 
the two, a tunnel, over 6,000 feet in length, has ’been made with a cross 
section of 11 feet by 8i and to the slope of one in a thousand. At the upper- 
end of the tunnel in the Shirawta lake, sluices are under construction to regulate 
the discharge from the upper lake into the lower, and it'is - calculated that it 
will be possible to pass down approximately 600 cusecs which, running- 
continuously day and night, "will be more than suf&cient to counterbalance the 
water drawn off from the duct which leads to the pipe line and thence to the- 
power house at Khapoli. .'j ' 

A third lake, known as the Lonavla lake, lies to the 'south of the town 
of that name and has been formed by the construction of two small masonry, 
dams. This latter lake is shallow and has a comparatively small storage 
capacity, and in the working plan it is emptied soon after the cessation of the ’ 
monsoon so as to minimise as much as possible the losses by evaporation. It 
is connected with the main duct from the Walwhan lake by a short channel, 
provided with sluices for regulating the discharge. The main duct is five- 
miles in length and on a gradient of one in thousand; so that the loss of head 
in the duct is about 25 feet. 

On the edge of the Ghat a small forebay, into which the duct dischargfes^ 
has been constructed and, as in some parts the foundations were unsatisfactory,, 
it has been lined throughout with concrete covered udth a bituminous composi- 
tion so as to make it water-tight, From the forebay, a single pipe, starting with 
a diameter of 82 inches and gradually tapering down to 72 inches, has been laid.. 
At a point where the Eead on this pipe is approximately 500 feet, it is bent 
round into a goose neck from which five 42-inch pipes take off to carry the water- 
to the power house. The diameter of the pipes is reduced at intervals till at the- 
bottom of the incline it is 38 inches. Each pipe is directly connected to a hori- 
zontal Pelton water wheel, capable of generating a maximum of 13,760 h. p. The- 
total length of the pipe line is 13,000 feet and the fall 1,740 feet. The gradient 
varies a good deal with the configuration of the land, and over considerable 
lengths the slope is one to one. The pipe line is laid in sections, each section 
being of a uniform slope and, at each change of gradient, heavy masses of 
masonry anchor the pipes firmly to the ground. The pipe line was designed 
from the outset for two delivery pipes from the forebay, but only one has been 
laid. It intended that a second pipe should be installed as soon as the- 
development of the scheme permits. 

The power house at Khapoli at the foot of the Ghat contains five units*, 
each consisting of a Pelton water wheel direct coupled to an alternator capable 
of supplying a maximum of 10,000 k. w. at a pressm*e of 6,000 volts. At 
present only f om* sets are running and the fifth is held in reserve. With a 
fall of 1,740 feet, each cusec passing down the pipes should be capable 
of funiishing about 150 h. p. to the transmission line. Between the alter- 
nators and tlie transmission lino are step up transformers raisino* the pressure- 
so 100,000 volts. The Pelton water wheels were made hy'^Escher Wvss 
ot Zurich, and four of the alternators came from Germany, bavin" been 
manufactured by Messrs. Siemens, Schukert, to the order of Messrs. Siemens 
Brothers. The fifth machine was not delivered on account of the war, and for 
it a substitute was provided, by the General Electric Company of Ngvt Tori- 
The German machines gave a great deal of trouble when firet started owine tn 
defective workmansliip, and very serious alterations had to be made to* get tbe ° 
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to work satisfactorily. The very successful way in wuich these difficulties werfr 
overcome reflects great credit on the technical stafl of the company. 

The power is carried to Bombay hy two transmission lines on one set of 
towers, and for each transmission line, as the current is three phase, three wires 
are necessary. The transmission line is about 42 miles long and runs roughly 
north-west from the power house till it reaches the Thana creek which is 
crossed at a high level ; thence it runs nearly south-west to the receiving 
station, where it is transformed down to 6,600 volts and again transformed 
down at the mills to 2,200 volts, at which pressure the motors work. The- 
power is supplied at a cost of 0*56 annas per unit, when the electric equipment 
is provided by the company, and at 0*5 annas per unit, when the motors are- 
the property'^ of the consumer. At the present time, approximately 40,000* 
h. p. is lisep in Bombay for a period of 12 hom’s a day. The load rises^ early 
in the morning to its maximum and remains steady till the dinner hour” when 
it is almost entirely cut off, rising again immediately after the dinner hour 
is over. Special care has therefore to be taken to regulate the flow of water 
in the duct. The water takes about an hour to pass from the sluices of the- 
Walwhan dam to the forebay,, and regulation must therefore anticipate events 
by that period to prevent the waste of water over the spillway near the 
forebay. 

Tbe development of the use of electric power in Bombay is naturally 
greatly retarded by the restriction on imports of electrical machinery which 
the war has necessitated. Nevertheless, the present supply of power would 
require for its production at least 160,000 tons, of coal per annum, and to that 
extent the operation of this hydro-electric scheme has relieved the demand 
upon the coal resources of the country. When the ultimate development 
expected is reached, the supply of power will be approximately equal to that 
which can be obtained from the, combustion of 400,000 tons of coal per 
annum. 

The technical details of the scheme have from time to time been subjected 
to much criticism ; but the fact that the installation is now successfully work- 
ing and yielding a very considerable revenue to its promoters is a practical 
answer to the critics. 

The Walwhan dam -shows considerable seapage. Measures are being 
taken as rapidly as possible, by grouting with cement to diminish the porosity 
of the masonry. 

The whole scheme is an extraordinarily bold one and it is notably so in 
respect to three main points : — 

(1) the extremely small catchment area from which this water supply 

is derived ; 

(2) the main generators work under a head of over 1,700 feet ; and 

^ (3) each individual generating unit is one of very large size. 

The success of this installation is a matter of very .great importance, as it 
supplies a much needed example of what can be done in India hy Indian 
.promoters • with Indian capital. Already, a second and larger scheme has been 
undertaken, and there is but little doubt that ultimately Bombay will become 
a completely electrically operated city much to the advantage of its inhabi- 
tants. 

It has required no small amount of skill and courage to utilise 'the some- 
what extraordinary conditions which exist in the Western Ghats near Bombay. 
These conditions may rightly be described as favourable ; but this factor was 
hy no means self-evident at the inception of the enterprise. 


THE ROYAL INDIAN MARINE DOCKYARD, BOMBAY. 
Visited 27tn November 1917. 

This dockyard dates back to the days when shipbuilding flourished in 
Bombay and ships of the line were constructed by the Wadias of Indian teak. 
There are a number' of covered slipways; but these are now only used for small 



craft, and up tiE tlie outbreak of Trar recent tendencies did not favour tbe 
development of construction vrork. Even now, very little has been done, 
apparently oi'ing to tbe fact that tbe resoxu'ces of tbe dockyard have been 
fully occupied \atb tbe maintenan'ce and rej»air \rork essential for tbe vastly 
increased naval forces norr operating in tbe East. 

Tbe dockyard consists essentially of slipvrays, store-sbcds, drv docks, a 
large basin and an extensive range of macbine shops. To an increasing' 
extent Tadlau ra\r material is being used, of rrbicb notable instances Me the 
substitution of cldr pine from tbe Himalayas for Jax)anese yello^v pine and 
Oregon iiine. and tbe increasing use of jute fabrics in place of those made 
from flax. Locally made ropes"" are largely used, and Indian structural steel 
to tbe extent that it is available after tbe overseas demands of the military 
authorities have been met. Generally, tbe Indian ravr material is q^uite 
satisfactory, but tbe use of jute in place of flax is a temporary expedient iu tbe 
nature of a makeshift. 

Tbe shops are naturally Tvorking at a high pressure, aud some LoOO 
men are employed. Much of the equipment is antiquated, and tbe lay-out is 
cramped and inconvenient, but it must be remembered that the bulk of the -work 
is repair -vrork and that many of the apparently obsolete tools still in use aro 
just as veil adapted for such vork as more modern machines, chiefly designed 
vitb ^e viev to a large outturn. 

There is a central pover station in vbicb vere tvo Diesel engines direct 
coupled to dynamos. Tbe engines are of British origin and vere made by 
Messrs. Mirlees, Biokerton and Day. 

Tbe ofBcers in charge complain of shortage of skilled labour and tbo 
reluctance on tbe part of tbe rising generation to enter tbe dockyard at tbo 
bottom. They strongly, advocate tbe introduction of a system of apprentice- 
ship for 5, 6 or 7 years, vitb legal means of enforcing the conditions stipulated 
in tbe indentures. They are of opinion that tbe ordinary type English inden- 
tures 'modified to suit local conditions might veil be introduced. Tbe boys taken 
into tbe shops nov stay for a year or tvo and, before their training is half 
flnisbed, leave to take up a job elsevbere on a fev annas more a day than 
tbev get in tbe dockyard. They are only half trained, and half trained 
they remain for tbe rest of then* lives. 

This dockyard does an immense amount of miscellaneous vork, and seems 
admirably adapted for training all classes of artisans connected vitb mechani- 
cal engineering. Tlie very imperfections of the equipment and tbe absence 
of repetition vork give much greater scope for training and the development 
of those faculties, in tbe exercise of vbicb the old &glisb millvrigbt vas 
unrivalled. 


SIVADESHI STORES, BOMBAY. 

T^isifed SSth J^ovemher 191? . 

The Svadesbi Stores vere started in 1906 vitb an authorised capital of 
lakhs rupees. Tbe paid up capital is nov Rs. 2,04,390. 

Sales vere Rs. 4,41,000 in 1907-08, but shoved little expansion till the 
year of tbe outbreak of var. They have stood as xmder since the var ; — 

Rs. 

5,74,000 

* . . s,ss,000 

1916-1 1 ......... lS,18,000 

^ The Company paid usually 5 per cent, until 1913-14, since then the 
dividends have been : — 

3914-15 ......... 7,i per cent. 

3.0 

• • • • 2,5 

S> far as ve could sec nothing that vas not manufactured vbollv 
partially in India vas on sale. They have S branches in Bombay; 2 in R^na^ 
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where one of their Directors, Mr. Tilak, lives ; and they are openino* one in 
Cochin. They are hesitating to dpen a branch in Calcutta, for fear of locking 
up a lot of goods which will he less readily saleable after the end of the war. 
Their main shop and branches carry Es. 4 lakhs of stocks, and they have a 
sufiScient working capital to render it unnecessary to obtain accommodation 
from a bank. , 

They have' a bespoke tailoring department, which employs 16 power- 
driven sewing machines. 

The manager, who seems a well-informed man, was originally a Bombay 
piece-goods shopkeeper. The whole store presents the animated appearance of 
a well-managed departmental store. The great importance of sound business 
•management was obvious. 

The Commercial Museum, Calcutta, has been of great assistance to the 
Stores by showing them the kind of article they can purchase, and putting 
them in touch with small producers. They also buy from the Cawnpore 
Village Industries Stores. Their manager or employes tour different parts 
of India and look for the class, of articles for which they anticipate a sale. 
Where possible, they give regular weekly orders to producers direct, delivery '• 
against cash ; when dealing with smaller men, such as cutlery workers, tliey 
allow'cash against partially completed orders : in the case of hand-made piece- 
goods they obtain the goods through a leading local weaver of the sJietia type, 
who undertakes collection. In no cases do they give advances. They take 
expensive artware, like carved ivoiy, on consignment-sale terms. They 
occasionally send out a man to buy valuable hand-made piece-goods from 
Madura, Benares, etc. They deal direct with domestic workers in Bombay, 
e. g., "workers of leather goods, such as bags. They do not buy from any 
co-operative industrial societies. 

• We noticed quilts from Broach, printed goods from Farrukkabad, •u'ooden 
sandals from Savantvadi,' leather sandals from Palamcottah, cutlery from 
Muzaffarpur, sola topis from Calcutta and Madras. - 

They informed us that their stores are frequently visited by Japanese 
who take notes and buy samples. Eecently the Consul in Bahrein drew their 
attention to the sale of purses there as of Japanese make, which they found 
were really made in India. ,• 

There is obviously a fine scope for stores of this kind on a varying scale 
in the larger towns, which will benefit the artisans ; but the present turnover 
cannot be expected to continue after the war, unless certain classes of goods 
are improved and prices lowered. The efforts of provincial Departments of 
.Industries to effect improvements of this kind will receive considerable help 
from institutions like the Swadeshi Stores as buyers and testers of the market ; 
while the stores in their turn may derive assistance from Government 
organisations for exhibiting samples and collecting cottage-made goods. 


' SYDENHMI COLLEGE OF COMMERCE, BOMBAY. 

- Visited S8th Noveniber 1917. 

The College was opened in October 1913. It is affiliated to the Bombay 
Dniversity. It possesses a building fund of Es. 2 lakhs, raised by public 
subscription, and has an income arising from fees, endowments, and grants from 
public bodies of Es. 62,000. It also received last year Es. 15,000 from the 
Government of T-ndin, (Delhi Durbar Education Grant) and Es. 2,000 from 
the Local Government. It is at present located in temporary quarters, the 
site, we were informed by the Principal, not yet having been finally deter- 
mined, and the Local Government also not yet being prepared to contribute the 
balance required, which will probably amount to another Es. 2 lakhs. 

■ There are 2 terms in the year and the fee is Es. 60 for each. There is a 
hostel at some distance from the present site, residence at which is not 
obligatory. Students from parts of India outside the Bombay Presidency 
show signs of increasing. 

Si 
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The TnH^-n feature of the College is its coarse ia aocoimtaiiCT -vrMch, 
■after a sah^qaent tw^o years apprenfic^shipj qualifies for aa unrestnctei 
certificate as accountant. * There are certain matters relating to the recognition 
hT other local Govemments of cer^cates of accountancy grantei on the 
Sydenliaia Collere course .Trhich are under diseusion hetvreen the Government 
of T-n«i7q fi-nn other Tocal Goremments : and it is probable that courses In 
accountaiK^ -sriil be providei in other parts of India.' Farther details 
rerarding ^e carriculam may ' be found in the literature supplied by 
3Ir. -Anft ey. the PrindpaL 


He is assisted bv an Advfsorv Board u-Mch. either direcrlv or Trith the 



cesses bein.2: subsequently splir into tutorial classes of 30 to 85. • Trhich are of 
■course too larse. bat doubles the best that can be arraziged for at present. 


The Principal takes a share in the teaching. The professors seemed at- 
l^st up to the average typs of their class and perhaps in some esses a little 
b^ond it. One of them is Hr. Bavar. '?rho also runs a private Coinmerciai 
C-oll^e oL presumably, a someTrhatiess" ambitious type. 

The Srst fvo dnsl examinations h&re been held this y^r and the year 
before, and Lhonsh a g->od deal of preliminary selection among u’O'old-bs 
entrants is exercises, only 25 per cent, of these pass the Srml examination "^th 
success. 

The students ~ho miiei at the last examination nave appealed to the 
Syndicate, in particalar allying that the paper on political theory vus of too 
ad-rancei a nature. 


Ihe uho passed last year seem- to have obtamei 'employmeur vith 
good firms in a number of cases. This is doubtless partly due to the inter^- 
of some of the employers. e.o-, Hessrs- Tata, hl^srs. Ferguson, etc., in 
suoces of the college, and partly also no doubt to the prestige of a nezr idea 
and to the stiSiess of the test in-rolvei in preliminary selection a-nn in the 
final examinaSon. The succes of the Ooiiegs cannot be judged until employers 
have had time to prore the valae of its products by experienee. The average 
quality of the students S‘om ■the point of vieir of the commercial employer 
seemed decidedly bto'b- Tr &ir kno'vleiss of Fngifsh- at any rate in the 
senior years, vras sooi, and In a large number of cases they came of commercial 
famili^. '^^efiier the same quality ■vvill be attained as numbers increase, 
£5 the inevitable pressure for theTo'srerins of the stau'iar.i makes itself felh 
and the idea loses Its neimess, depends on the impr^fion the students mats 
on the employers. A greater degree of speeiaiisation indefinite directions 
~ouId probably be an advantage. 


Generally speakinn, a trainins In commerce cannot mairo students 
sucressfni businss men; but it ought to t^ch them method and give them 
points of vie~ ■*>hlch should subsequently be of ■use if th^ sucsesd in life. 

In any case, the mental training ^ould be no ■J^orse a'n.-i mav be a sooi 
-deal better than that of the ordinary Arts eours?. 


QLiiiLfs 3IABT rECHSTCAIi SCHOOL FOB DISABLED ' LIDIAS' 

SOLDIFBS, BOHBAT. 

Tliiiei 29th S'overrJiST 1217. 

housed in a very fire builcing in Bycolla, temporarilr 
nanac-a for this p-rpose rent free by the executors of tie late Sir JlacoS 
ij£=5oer. It contains accommoiation for 200 men. is Treli fitted up and hp.z 
extensive — ' 
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t^ic latest type supplied iti Euglaud were Ucary and iu various ways unsuitable; 
in particular, the artificial legs, supplied iu cases of amputations* high up the 
Thigh, were painful to wear, and the man would not be likely to make much 
uso of them. AYhat was nunted, in the opinion of \[ajor Hirsch, was a man 
from England who was experienced in the manufacUirc of the latest type of 
•artiticial limbs and who would work at the School itself so as to carry out the 
constant fittings which are necessary to give a man a really satisfactory limb. 
Although this is not a point on which ihe Commission can express any definite 
opinion, it certainly seemed on examination that, though Mr. Eyrte’ limbs 
were well made, their design was distinctly inferior to that of the latest limbs 
from Uoehampton, and ihc idea of having an expert actually attached to the 
School itself scorned commendable. The Commission recognise, however, that 
the collection and instruction of a staff of skilled artificers is an exceedingly 
difficult matter which will take a long time to bring about. A possible course, 
which might however he strongly objected to by 5lr. Eyres, would be to have 
the expert attached to the School,* but confining himself to helping Mr. Eyres 
with tile latest designs, and carrying on with the help of a very small staff the 
necessary fitting operations at the* School. 

Tlie Commission saw some of the various classes of work which the School 
is attempting to teach disabled soldiers. Great difficulties must have had to 
he overcome in inducing men of the castes from whom the Indian army is 
Tecruited to take to employments of this kind. The most successful attempt 
iia-i been male in the direction of tailoring. Kuitting by machinery, fitting 
and turning, artificial flower making, oil-engine driving, motor-car driving, 
agriculture and poultry farming were also among the subjects. 

■\Tith regard to knitting, artificial flower making, agriculture and poultry 
fanning, the co-operation ot suitable agencies in the areas where the men mU 
carry on these employments is a prime necessity. This seems specially the 
case with knitting and poultry farming : a juarket has to he organised, 
a small amount of finance arranged and the technical difficulties, which 
arc bound to occur when a man starts work on his own account, over- 
come* by the help of locally available .expert advice. An attempt was 
made to start the use of knitting machines on a large scale in Bengal 
some years ago, but the Commissioa understand that, owing to the 
difficulty found in keeping the machines in order, what was originally a very 
promising scheme jiroved to a large extent a failure. This is more likely to 
be the case with men who are unable to got about and are usually residents of 
villages. The extensive use of sewing machines in India would be impossible 
hut for the elaborate local organisation mainiained by the makers. The same 
■remark applies to poultry farming with imported species, which requires very 
■special attention if success is to be attained. Y’itli regard to agriculture, 
there are not very many forms of this in which a knowledge of improved 
•methods will' enable a man to show profits over the ordinary methods, with the 
possible exception of fruit farming for which considerable capital is needed. 
Certain types of disability, however, would not disqualify a man from serving 
'as demonstrator in a provincial Agrictdtural Departmenti a class of employ! 
for which there is an increasing demand. 

Eor all these reasons there seems an urgent necessity for close co-operation 
between the Committee here and the departments of Government or other 
..agencies up country where the men -will he Jivii^ on their return to civil life. 
The Committee doM not contain a member with any special knowl^e of 
cottage industries, and it would appear extremely dearahle^ to obtain the help 
of such a man in Bombay itself with a view to the selection of the most pro- 
mising types of subjects for training. On this point the Committee could no 
• doubt also obtain the advice of provincial agencies with whom, as has been 
already pointed out, they ought for other reasons to get into touch. !&e 
Commission are not aware whether any attempts have been made to teach the 
disabled soldiers any form of textile mill work. MiUs exist in several centres 
in the north of India, and several of these are engaged on important army 
orders, particularly the Dhariwal. It may he the case that men of the sepoy 
class object to working in mil’s, hut the .suggestion is vjyrth looking into. 
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The School has so far been financed by ])nblic subscriptions which 
have hitherto amounted to Ks. 2^ lakhs, of which Es. lakhs hare been 
spent. If the School is to continue to work after the war, and there is 
every reason why it should, it seems to have a special claim on public assis- ^ 
tance. The som’ces from which subscriptions might be raised at present would 
quite possibly be increased, if the proposal made above that the Committee 
should put iteelf in touch with local organisations were taken up. 


EOSIN AND TUEPBNTINE PACTOEY OP THE POBEST. DEPAET- 
MENT, GOITEENMENT OP THE PUNJAB, JALLO. 

Visited, 9t1i Deceniber 1917. 

/ 

A note* on the working of the factory was kindly supplied by Mr. Gibson, 
the officer in charge. To the particulars supplied in that note may be added 
the following facts. Mi’. Gibson is the Porest Divisional Officer at Simla, 
and he only visits the factory at intervals. The ofl^er in immediate charge is 
a ranger on Es. 80. kir. Gibson had examined the manufacture of rosin and 
turpentine in several different countries, especially Prance and Eussia, before 
these works were erected under his supervision. The French process has had 
to be modified to suit Indian conditions. Special attention may be drawn to 
Mr. Gibson’s remarks in his note regarding the sale policy adopted by the 
Porest Department and to the veiy large profits which are being made at the 
existing sale rates. No information was available to Mr. Gibson regarding the 
bazaar rate at which the product of the factory sold in Calcutta or Bombay. 


JSote on the Government of the JPunjab, Forest Department, Ftosin and Turpen- 
tine Factory at Jallo, North Western Faihoay, Funjah, (10 miles East 

of Lahore on main Lahore- Amritsar line) hy Mr. A. Gibson, Deputy 

Conservator of Forests, Simla Forest Division, dated 10th December 1917. 

The factory commands the present output of crude resin from the Eawal- 
pindi and Eangra districts, Punjab, and can ultimately command output of 
the Hazara district, North-TYest Frontier Province, and if required, the 
Kashmir, Chamba and Patiala States. Present yearly distillation of resin, 
22,000 — 23,000 m’aunds. Daily capacity of plant (working night and day, 
October to March yearly) 15 charges or nearly 180 maunds crude resin. 
Capacity of plant 35^000 maunds per annum. Possible expansion in Punjab 
and North-tYest Frontier Province with Native States as above, up to 100,000 
maunds, and possibly more. (British districts only 50 — 60,000 maunds.) 

Capital cost of Jallo Es. 1,10,000. Gross revenue to date over Ks. 6 lakhs 
(80 months’ working). 

Output -of crude resin in Punjab and United Provinces for year ending 
30th June 1917, about 75,000 maunds, yielding about 52,000 maunds of rosin 
or colophony and 130,000 gallons of turpentine. 

Pre-War imports (mainly American vid United Kingdom) up to 1912, 
annual average, rosin 81,000 maunds, turpentine 220,000 gallons. 

Value of Indian rosin and turpentine for year ending 30th June 1917, 
about Es. 11 lakhs. 

For all practical piu-poses resin can be looked upon- as a solution of rosin 
in turpentine oil. Process consists of separating the two by steam distillation.- 
PlantatJaUo is French (3tlr. Eopar’s patent Bordeaux) modified to suit the 
resin of Pinus longifolia (patent being applied for by* Mr. A. J. Gibson on 
receipt of Government sanction). 

One maund of crude resin yields at Jallo 70 per cent, by weight of rosin 
(28 seers) and 2 gjiUons of turpentine oil. Bhowali (United. Provinces) nianfe 
is not so efficient. ^ 


♦ rxicited below. 
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On an average 1,000 blazes on tbe trees yield 55 maunds resin in the 
fappiag season jMaroli to Ivoreinber annually. An acre of forest yields 25 
blazes on an average. 

( !Por Curther details see images ^12 — 48 of my note in pamphlet “ The -vrork 
of the Forest Department in India,” edited by Mr. R. S. Troup, I.F.S., 1917.) 

Control of manufacture and products is by weekly reports and by 
monthly analyses by myself at Jallo of the control samples. An ex-depart- 
mental chemist-manager is required. For rosin tests are 

(1) Clearness. 

(2) Breaking with couchoidal fracture showing dryness and absence of 

turpentine oil. 

(S) Lack of stickiness, shewing dryness and absence of turpentine oiL 

For turpentine tests are (Quality I) ; — 

(1) Water — ^white colour. 

(2) Specific gravity, generally 0*865. 

(3) 10 C.C. to evaporate over water-bath under 2 hours with no apprecia- 

ble residue. 

(4) Tests for absence of resin and other acids with K. 0. H., etc. 

(5) Fractional distillation, 90 per cent, to go over under 170®G. 

For lower qualities lower standards are accepted. 

The following chart shows the process at Jallo : — 


Crude resin distilled. 

\ 


■UoEin 70 per cent, by weight, , Primary distillation 


Quality I oil 


Bulk white 
turpentine 

Redietilled 

I 

J 

- Hesidue 


duality HI 
oil 


Inferior 

turpentine. 

Hcdistilled 

I 


Residue Quality 11 
o'il 


QuantUies , — 

Bulk wkite 

, !•? gallons. 

Quality I 


. 1'50 gallons. 

• ' Inferior 

« 0*S gallon. 

Quality II « 

« 

, 0*25 gallon. 


/ 

Quality III . , 

• 

o 

o 


2*00 gallons. 

Loss in redistillation 

. 0-15 „ 

2'00 gallons. 


Sale arrangements. 

-■ In hands of United Provinces with agents in Calcutta, Bombay, Ma^as 
and Karachi working on a commission basis : ■ the policy adopted in fixing 
market rates is not known to me. 
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Current rates f. o. r. Jallo are ; — - 

Kesm-(smaU demand for medical purposes) . 
BiOsin . • • ' . # • 

Quality I turpentine , . . . • 

„ II II . r ; - • 

,, III ijr* • • , • 


Rp. A. P, 

. 13 0 0 permauucK 

. 19 0 0 , „ 

, 4 4 0 per gallon, 

• 3 4 0 ij 

• 2 0 0 II 


This gives a gross revenue of Rs. 20 per crude maund distilled and an. 
expenditure of Rs. 8. Profit 150 per cent. 1 • 

In peace time rre count on a gross revenue of Bs. 8 and an expenditure 
of BiS. 6 or 33^ per cent, profit. 

Main uses of products. 


Itosin — 

Paper concerns. 
Soap concerns.- 
Oheap varnish. 
Shellac adulteration. 


•Turpeiitiiie — 

In the paint and varnish trades and for cleaning purposes, also in medicine- 
for liniments, poultices and embrocations. 


NORTH WESTERN RAILWAY WOllKSHOPS, LAHORE. 


Visited 11th Deceniber 1917. 

The system served by these shops covers about 5,000 miles of track. In. 
addition to the rrork required for the upkeep of this system, the shops are also 
manufacturing a large number of articles of military use, 'for export as irell as 
for the military services in India. 

Carriage Shops. 

These employ a staff of some 4,600 men. The subordinate supervisory staff 
consists of about 14 foremen and 27 chargemen. There are also about 100 
mistries who draw from Rs. 1-10 to Rs. 3-8^a day. The shops’ enclosure covers’ 
an area of 195 acres. Only about 100 hands have housing accommodation 
provided by the company. These are largely men whose presence is continu- 
ously required on the works, such as chowkidars, etc. The rest of the hands, 
live in the city and come in every day by a special workmen’s train. 

In ordinary peace times, one year’s supply of wood in scantling and about 
4,000 tons in log are kept in stock. It is said that difiBculty ' is felt in respect 
of the supply of properly seasoned timber. Until recently, considerable use was- 
made of Oregon pine imported for flooring and side planks in carriages. 
This material was not entirely satisfactoiy. It is now being replaced by local 
Indian timbers such as deodar. The quality of these also is not quite satisfac- 
tory. The cost both of deodar and of Oregon pine at the works was Rs. 2 per 
cubic foot in the log. The caniage shops have their own foundry and metal- 
work shops, which have made a certain number of the tools required in the 
shops. Elies are being recut by hand. The men employed are receiving from 
annas 13 to Bs. 1-10 a day. The shop foreman got this work started ; he is 
drawing Rs. 350 per mensem, and had had previous experience of file, cutting. 
The same work is being done on a larger scale, with the help of machinery in 
cases where this is possible, in the loco, shops. 

Tlmro arc no Indian foremen or chargemen employed in the.se shops, 
though an Indian is said to he holding the post of carriage examiner on Rs. 160. 
The officer in charge of the shops informed us that he had recently engaged a 
Mahomedan on Rs. 1 50 per mensem who had been trained at home, where he 
was earning £3 a -week during war time. This man appeared to be of 
the educated type. Ho was working at home as an electrician, but did not 
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care to stay >1111 the ' Nortli TTestern Eailway. He iras considered by our 
informant as fit for the post of chargeman. The apprentice system is the same 
for the carriage shops as for the rest of the storks.- A clescription of it is 
appended at the end of this note. These shops appear to have been erected in 
1910. 

An interesting feature of the urork U'as the buildmg of aeroplane propellers 
in five thicknesses of •wood. This necessitates a si)ecial class of glue for -the 
manufacture of which research work seems required. 

hoco. Shops. 

These shops employ at present about 3,400 hands though the full comple- 
ment is 6,000. They were erected in 1914. They are at present deficient in 
respect of machine tools. The estimate for buildings ha'ving been exceeded, it 
was found necessary to economise in respect of the machinery. Moulding sand 
is at present obtained from two separate places in the Saharanpur district, one 
of which yields sharp sand and the other loamy sand. These are mixed 
together. A good deal of work was going on in connection with the comtem- 
plated replacement of coal by - oil as fuel in locomotive engines. The works 
employ 13 foremen, and there are one Indian assistant foreman and some 
Indian chargemen. We were informed that a system of bonus work had been 
introduced in substitution of piece work. Under this system the man received 
a proportion of any savings he effected in time below a certain fixed standard. 
The reasons for the change apparently lay in the. undesirability of allowing men 
of a certain class to earn wages a great deal in excess of the standard average 
for their class, at the expense of some degree of physical deterioration. The 
loco, ^ops’ enclosure covers an area of 126 acres. 

Stores Department. 

The making of clothing for the staff is carried on in connection with this 
department. A certain amount of work is also being done on military require- 
ments. A master tailor on Hs. 360 a month is in charge. The markers-out 
receive Rs. 16 to 30, and the darsies work on contract, at so much per so 
many garments. A printing works is also attached to the Stores Department. 
They are fully fitted out with linotype machines, automatic ticket-cutting and 
printing plant, etc. Difficulty was experienced in obtaining the proper type of 
■ cardboard for tickets under war conditions. A substitute was being provided 
. by building up cardboard from a number of thicknesses of ordinary paper 
-obtained from the Calcutta paper mills. 

Signal shops. 

The inspection was confined to the work being done by the engineer-in- 
_ charge in obtaining supplies of saddlery, small metal work, etc., from local 
artisans. In some cases small drop forgings were made over to these men from 
the works, but generally the men themselves completely manufacture the 
various articles. Standa.rd samples are exhibited, and the workmen are required 
in the first instance to put in a specimen article. On this being passed 
an order is given to him against cash on delivery. In. all cases but those of 
articles which entail comparatively large expenditure on raw materials, it is 
believed that the workmen were able to finance themselves. In the latter class 
of cases the help of the local middlemen is required. No advances are given. — 
Leather articles are turned • out by the local tanneries as weU as by the 
mooohis. The necessary testing is done by the subordinate staff of the shops, 
'■with the help of a Government leather expert. 

3Ir. Scott, the officer in charge of the shops, informed us that he had one 
Indian foreman on Rs. 300 who, it is interesting to note, was the son of a man 
employed in the Lahore Arsenal under Maharaja Ran jit Singh. , 

General. 

The power is electrical, created from a central genm’ating stati(m of which 
^ the maximum load is 2,100 k.w. and the average load is about l,41o k.w. ^ The 
system of training in these shops presents the same features as in other railway 
shops seen by the Commission. The usual distinction is made between the pay 

. . 9 
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.granted to European and Anglo-Indian apprentices on the one hand and 
Indian on the other. No 'attempt is apparently made at present to turn 
Indians into anything better than a superior type of artisan. The present 
draft rules which are under consideifatibn represent the fourth or fifth attempt 
to devise a system of training for Indian apprentices. There are about 46 
European and Anglo-Indian apprentices at. present, but a hostel is being built 
•to accommodate 70. Technical instruction is given entirely by the foremen and 
the leading hands under whom the lads do their -practical work, v Great care is 
taken to keep this'' instruction in close touch with the daily work done b.v the • 
boys. ' Judged by the copy of a letter from one of these youths at present 
working in England, the system o| instruction in respect of Europeans and 
Anglo-Indians is successful. Special encouragement is given to these to put in 
n couple of years . or so at some leading English mechanical engineering con- 
-cern. . , 


TEE RAILWAY TECHNICAL INSTITUTE, LAHORE. 

Visited, 11th Decewher 1917. 

The name of this school is somewhat misleading. It has no connection 
with the Railway. It is managed by Government, and the name ‘ Railway * 
is apparently due only to the fact that a certain proportion of the pupils go on ■ 
to the Rail way ^ops as literate Indian apprentices. The school was established 
in 1889 and, with the exception of a small class for the blind, confines itself to 
instruction in carpentry and metal ivork. It. contains about 400 boys. The 
-sons of artisans'are admitted free and others pay fees. . There is no definite 
infie as to the ages at which boys are taken. The age at which they enter 
. -determines the class and work with which they . begin. Before leaving, the 
students pass an examination known as - the “ Industrial Middle School 
Examination ” which is conducted , by the Inspector of Industrial Schools. 
Some of the ex-pupils go to the School of Art. A number become teachers. 
Some go to ordinary industrial concerns, and some to Railway shops which take 
them in as literate Indian apprentices, allowing them to begin two years in 
advance of the ordinary, pay and position of such men. Some of the ex-pupils 
are drawing Rs. 60 per mensem in the Railway shops after- about ten years’ 
work. Others are working as carriage examiners on Rs. 70. The school seems 
more successful in the production of draughtsmen who receive comparatively ’ 
high pay. The Indian apprentices in the Railway Workshops alra come to this 
school to learn English and mechanics. The Railway Workshops provide only 
manual training for Indians at present. The boys are not paid-for the work 
,;they do in the school, and in other respects do not work under ordinary com- . 
mercial conditions. They put in 36 hours a- week in actual manual work. 
Ten per cent, of them receive scholarships. 


JBrief note on the Government Mailway ■ Teehnical School, Lahore, by Mr. M. 

Crosse, Inspector of Schools, Lahore Division. 

Admission. — ^The school is open to boys from five years of age, but the 
-average age of admiasion is between six and eight. Boys may be admitted 
from non-industrial, schools at any age, and such are put into a special class 
until they make good their deficiency on the technical side. 


Glassification. — (A) The ordinary school works through~3 stages as shown • 
below, wdth subjects and working hours per week ; — 


Stages. 

General Edncation. 

1 

1 Houx^. 

1 

1 

Technical. 


lower Primary — 

The 3 R»b . 

22 

■ 

Paper and Cardboard fold- { 

8 ’ 

” • • •! 

Do. 

■ so 

ing. 

Cardboard and Clay Model- 

1C 


Do. and Geo- ] 

so 

ling and Drawing. 

Do. ^ do. 

16 

• 

graphy. 










Cl 


Stajrw. 

Gcsicml IMncnlion. 

1 Honnt. i 

I - • 

Tcdmical. 

(loura. 

I'tftr iVifscr;/ — 

1 

1 

i 

! 


1 

IV ... 

The U’s and Goo- 
grnidiy. • 

15 

Wood or Tin and Ironwork 
and Drawing (Model, 
Geometrical nnd Scale). 

21 

V ... 

Do. 

j 

It 

Do. do. 

23 

ZluidU-. 

j 

1 

[ 



I « . . . j 

Rnglish, Urdu .nnd 
Aritlnnotio. 

i 

i 

i 12 

One of the following;— Pattern- 
making, Tin nnd Copper 
work, Iron work, IM.'icIunc 
work, "Wood work, Mould- 
ing and Rstimaling, Draw- 
ing (Model, Gcomctric.al 
and ^iacliine). 

3G 

11 . . . 

Do. nnd 

Scicnoe, 

11 

Do. do. 

! 3-t 

i 

in . . . 

Do. do. . 

i 

U 

Do. do. 

S-t 


This represents wliat tlic scliool now does inconsequence of a develop- 
ment from more literary to more manual worlc. 

Special Adcanced Cla8sc}!.—{B) Apart from the foregoinj? is a fire years*^ 
course for literate apprentices of n horn at present there are 17. The majority 
are young men who have received their general education elsewhere. This 
class is open to all literate apprentices, whether tliey have passed through this- 
school or not. They arc taught for two hours in the school and work for about 
four hours in the workshops. The course consists of English,, elementary 
algebra, arithmetic, mensuration and mechanics. ' . 

It is proposed to redueo the apprenticeship to three years in the case of 
pupils who have completed this school coiuse, and to raise the present scale of 
pay from 6 annas *1 pics to 12 annas per day. 

NumlerB and Creed . — ^Therc are d03 hoys in the school classified as 
follows': — 

Muhammadans 263 ; Hindus 82 ; Sikhs 55 ; others 3 : 80 per cent, 
belong to the artisan class. 

lees . — Artisans are free, others pay foes ranging from one anna to two 
rupees. 

Scholarships.— THhovo are 20 scholarships of Hs. 2 per mensem each in the- 
Upper Primary and 24 of Ps. 3 each in the Middle. They are awarded on the 
results of an examination in both general and technical subjects in the'Brd and 
5th Primary classes, and are held throughout the Upper Primary or Middle 
courses, unless the holder foils to pass the annual test. 

(Sfaj^.-^Excluding the headmaster, there are 8 teachers on the general side 
who are chiefly men who have undergone a successful course of training in the 
Central Training College. Their pay varies at present from Rs. 20 to Rs. 90 
per mensem. On the technical side there are 13 teachers w'ho have mostly 
been trained in the Mayo School of Art and the balance in the Railway "Work- 
shops. Except the machinery instructor,, who gets from Rs. 70 to Rs. QO per 
mensem, the pay of'^the rest ranges between Rs. 25 to Rs. do. 

^ As regards the headmaster, he is graduate of the Punjab University, was 
trained in the Central Training College and holds a first-grade senior Anglo- 
vernacular certificate. He is a member of the Subordinate Educational Service, 
and his present pay is Rs. 190 plus an allowance of Rs. 30. He began his 
practical training^ in this school as an assistant and has held his present post-for 
12 years, developing his knowledge of technical work from year to year, and the 
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school nndet his intelligent control has steadilv dereloped- He has proved a 
■ddoTonghiv capable headmaster of this ^e of school. 

Cost of the Bohool.—lhe Trhole cost is borne by Government, and the bu^et 
provision for 1917-18 Tras Es. 7-206 for contingencies, including menials, 
and Es. 13j632 for staS. 

Emplonmeni of pupih . — Practically every boy of tMs school Trho does not 
vrish to study further in advanced institutions, "whether he has completed the 
course or not, readily finds employment. It has been forad impossible to keep 
in touch for long v^ith old boys, but in nearly every case it is known, whether 
they leave to take up an advanced course of instruction or to get employment, 
that a large proportion of the Carriage and Assistant Carriage Examiners on 
the Xor^ Western Eafiway are pased students and some are kno"wn to he 
similarly employed on the Ouoh and EohSkhand Eailway on salari^ Beginning at 
Es. 16 and rising to Es. 150. Others hold posts as draughtsmen on salaries from 
Es. 25 upwards."" Others are employed in the Eailway workshops or iiTprivate 
concerns and readily get, to begin -Rith, Es. 25, and rise to Es. dO at least. 


THE GOTEEZOEEXO; CEXTEAI. IVEAYEEr, LAHOEE. 


Visited Idih December 1917. 


The Government Central ITeavery at Lahore was started in 1911 as an 
expeT^ental institution for a period of d years at first. The objects of the 
TTeavery are as follows: — 

(1) to experimeRt on the improved hand looms and their accessories: 

(2) to adopt improved methods to weave the varions febrics already 

woven in the Ponjab : 

(3) to give technical and other help to the weavers and to pnsh the 

improved methods among weavers bv means of travelling exhibi- 
tion : 

(d) to train weaving masters 

(5) to train in improved methods of dyeing and specially to .carry out 

research in indigenous dye stuffs ; - * 

(6) to introduce small cottage industries amongst the poor but reg)ect- 

able women and widows, so that they may become independent 
wage earners and be "usefhl members of society: and 

(7) to train and e3periment in hosiery "vrith improved machinery. 

The TTeavery is in charge of a textile assistant to the Director of Agri- 
culture and Industries, who is assisted by a lady superintendeut, a dymog 
master, a supervisor, a hosiery mistress, a mechanic and a certain amount of 
labour staS. The dyeing school was added to it in 1916. The work of the 
TTeavery is being conducted by means of the foIIo'Ring departments: — 

(o) TTeaving department- 

(&} Hosiery department. 

(e) Zenana industrial school. ' 

Dyeing scbooL 

(e) Travelling exhibition. 

(c) The chief point in the worMng of the weaving department is to fiwd 
out a more suitable loom fox the village weaver, and also one for work- 
shops. So far, experiments have been (inducted vritb the following t-vnes of 
looms : — ' ■* 


(i) OHDesiEhaddL 


f2) Xhnkral TT eavers Dslight Ely-Shuttle loom. 
(^'j Serampore Fly-Shattle loom. 


(•1) Sal 
(51 H.o 


vat'on Army loom. 

‘tersTf^y’s Domestic Automatic loom. 
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\ Tile experiments on, the old Desi Khaddi have been made only for the sake 

Of comparison vrith other improved types of looms. The cost of the different 
. looms is as follows : — 

IdjS. SjS. 

- . Desi loom . . . . 10 to 16 ’ 

Thtikral Ely-Shuttle Pit -loom . . . 20 „ 35 

Scrampore Ely-Shuttle loom . . . . . 40 „ Vo 

Salvation Ai'my loom . - ' . . . , .75 „ 126 

Hatterslcy’s Domestic Automatic loom . . 225 „ 375 

- Of all these looms it seems that the Tliutral Ely-Shuttle Pit loom has 
proved to be the best for a village weaver. It is. cheap in cost, and simple^ in 
construction. It can work with or udthoiit any warp beam. There are no iron 
parts in it, so that any damage can be easily repaired by the village carpenter. 
It can weave cloth from 20 to'72 inches in width and can run on a speed of 
- nearly 100 picks-a minute. Moreover, it can weave equally well the single 
yarn,- the desi hand-spun yarn and the two-fold yarn. Its outturn, in com- 
parison with th6 Desi loom is double up to 27 inches width of cloth. In larger 
widths it gives from 3 to 5 times the outturn of the Desi loom. 

The "Weavery has also conducted experiments in improved j)reparatory 
machinery for reeling, winding, sizing, etc. Practical demonstrations sxe 
■given every .winter in the working of the improved looms and methods in. 
the various districts of the province. So far, 6 persons have been trained, 
and are occupying posts of weaving masters in small hand-loom factories. 

(6) The hosiery department has so far been able to train about 15 
persons. • 

(c) In the zenana industrial school instruction is given in freehand 
drawing, hand embroidery, machine embroidery, drawn-thread work, chikan 
work, thread-ball winding and the winding of yarn. About 25 women have 
been so far trained in this school. In order to remove the difficulty in finding 
employment for ' them, a sum of Bs. 2,400 was raised by public subscription, 
' nnd the "* Home Industey Promoting Society’ was started, to which Government 
•gave a grant of Bs. 2,000. 

(fZ) The dyeing school was added in 1916 with a view to teach 
improved methods of dyeing to dyers, and generally to teach dyeing. About 
a dozen students have bhen thus trained. The school has also made a number 
of experiments with indigenous' dye stuffs with considerable success. A 
•good deal of extension and encouragement seems to be necessary in this 
direction. v 

In addition to maintaining the Weavery, Government have endowed 
■a number of scholarships. 20 scholarships of Bs. 5 each are sanctioned for 
the zenana school and 6 scholarships of Bs. 3 2 per month each for the dyeing 
school. Government have also gmnted a sum of Bs. 1,000 per annum for 
the, travelling exhibition. The school, however, still seems to be in need of 
a well-equipped laboratory. 

- THE MATO SCHOOL OE ABT, LAHOBE. 

' Visited 15th December 1917. 

. A note* by the Principal is appended. In addition to this, it may be 
mentioned that about 60 per cent, of the pupils go out as teachers. Theselposts, 
•although they only carry the low pay of Bs. 35, seem very attractive to the 
genetEd run of the students. . Most of the rest work as independent craftsmen 
, nr employes. 

.2. The following suggestions ought apparently to be adopted, ^ the 
•School of Art is to fulfil the programme laid down by the superintendent : — 

(1) -An organisation is required for keeping the staff in touch with 
passed pupils who are working as craftsmen, in order that assist- 
ance and advice, both in technical matters and in regard to the 
. - marketing of their work, may be afforded, if necessary. 


Printed beloir. 


' . Gii . 

(2) Steps dioiUd be taken to organise a market for the prodimls . of 

es-stiidentSj somewhat on the lines of the similar institution in 
Oawnpore. 

(3) Boys who intend leaving the school to worl^as craftsmen should 

not be allowed to do so, without a liroper provision of the- 
improved tools which they have learned to use in the schooh • 
The cost of these would vary ver^ widely in individual oases, and 
the equipment in each case should bo left to the decision of' the- 
superintendent. The latter suggests that^ the cost of the tools- 
may be treated as an advance recoverable in instalments spread 
out over one or two years. Tho scholarships granted wore 
apparently mot sufficient to admit of any portion of them being- 
held back as reserve pay to purchase a kit of tools, as is being 
done in the School of Handicrafts at Nagpur. 

All the above suggestions invoh'O the mainteuauco of extra establishment 
to carry them out, and the superintendent is inclined to doubt whetlior ho- 
would have sufficient time to control them. ’VI’" ere* tho Sohool, however, 
attached to a Department of Industries,^ the needful orgauisation could bo 
maintained and.kopt in close touch with the working of tho Sohool, as part of 
the general work of such a department. 


Ifote on the Mayo School of Art by the JPrhioijpdl. 


"The Mayo School of Art has earned a reputation for high-class craft work 
and design. Mr. Lockwood Hipling, O.I.E., is responsible for hanng started 
it on its career, and, by his sympathy with Indian crafts, his ability as a. 
designer and modeller, and his strong personality has loft a mark upon tho 
School and a reputation and friendship with all bis staff and students, some of' 
whom still remain and are doing excellent work in tho Sohool. In other words, 
he originated in the School by his own ideals an atmosphere of craft enthusiasm, 
which, I consider, is an essential w'oapon in the arnioury of all teaohors. 

" As a result of such a reputation as the school had earned and in con- 
sequence of the fact that it was doing bettor work than could bo ^ot olsowliero- 
' in the province, it began to receive orders from ' Government departments and 
to take contracts for interior decorations, furniture, etc., designs for buildings 
and, even later, construction work, such as the whole of tho designs for tho 1911 
Durbar Amphitheatre work -vrith all tho plaster decorations thereto. 

“i While it may be acknowledged to be an excellent thing for tho students 
of sucb an institution to have such practical experience, at the saino time it 
had definite disadvantages. 


" Fh'st . — ^It restricted the energies of tho Sohool from flowing into wider 
channels as Government demand was confined dilefly to carved wood work 
and decorated plaster work, -whereas they might have been directed towards 
the development of other art crafts. 

" Seedfid . — It gave none of tho discipline of comnieroial conditions to tho- 
students, as they w’ore not jjaid, and the work was not paid for at oommorcinl 
rates, as much of the labour was cither free or provided by tho staff of the 
school already under Government service. 

“ Thirds — ^Tho training of tho students suffered as instruction and progress 
were made subservient to the demands of the moment, by which all available 
stixdcnts had to bo roped in for work which might ho quite outside their course. 


“ The result of these effects was first a steady decline in tho niimhor of 
students owing to inability to obtain omploymeiit, because (secondly) the students 
covud only carve and model, and both these crafts have of recent years a very 
moderate demand, outside a few wealthy employers. 

^ " Coining to tho present time, tho development of the School has been 
c ywng tbo last six years in a direction tending to rcniedv these evils : now' 

pow'cr machines for cabinet-making, hlack- 
Mnulij and fittci-s work, and copper, brass and silver work. 
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** A plioto*lifliograpliic studio and engraving rooms -nitli np-to-date 
appliances liave been provided and a large carpenters’ shop for elementary 
students opened. 

'* In order to give better chances of good discipline and honest rvork, an 
■eight hours day has taken the place of sis hours and a -vrorks overseer has been 
■appointed to supervise- the work and design of both students and mistris. 

" In order to raise the standard of work of the students, each shop has work- 
ing misMs provided, engaged to do special work as an example or to work with 
■-the students if their work is of a sjiecial character. 

. The-pay of most of tjie teaching staff has been greatly increased, partly on 
accoimt of thmr pay having been far below what could be earned in the bazar 
Ijy skilled workers and partly in consideration of increased hours of work. 

“ It has also been laid down and carried out that all newly appointed craft 
teachers should hold non-pensionable posts with increased pay in lieu of 
pension. A of Ils. 60 per mensem has been sanctioned, but my 

proposal was for Ks. 60 — 5 — SO per mensem. 

' *' A further proposal was that contract work should not be done, but, in order 
to maintain the advantage of working to order, specimens should be made as 
examples to bazar mistris and designs and working drawings supplied. This 
alone is now in force and working well, as it brings the school work into direct 
contact -with the craft worker, without competing with him. 

"The sm'plus work of the. School is now being circulated to industrial 
schools of the province, with the object of improving their standard of design 
and finidi. lYTien these schools also develop, much more work may be 
usefully supplied to them that now has to be sold privately. 

“ As regards the result of the scheme which, as a whole, has not been work- 
ing more than three years, I can see that more work is turned out and the 
- general quality is much higher, while during these years a small steady improve- 
-ment in the number of students is shown. But I am sorry to say that the one 
^eat defect is the failure of the student to give eight hours work value in the 
day. This is proved by the fact that I have sent students to the Carriage 
ITorkshop, Lahore, and the Canal Workshops, Amritsar, and though they 
•could do the work allotted to them the quantity of work they did was only suffi- 
cient to give them a starting pay of twelve annas a day. Whether training in a 
technical school can ever overcome such defects, which are not peculiar .to* 
India only, is doubtful, but it is undoubtedly emphasised in India to some 
extent by the family system obtaining, which tends to give lazy youths imdue 
freedom and hinders that speeding up which necessity forces upon&e European 
,youth. . Defective primary education may also have its share in this lack of 
discipline of mind and body so noticeable in the Indian working ma-n. 

** Coming to the future work of an institution like the Wayo School of 
Art, I think if ought fairly to he required of it that it should be equipped to be 
a leader in all those- crafts into which art and design enter largely. It should 
he primarily a school of design, carrying out in practical work its designs, 
-hecause only the practical worker can design economically. Design is most 
important heca'ttse, as I sw it, there can he no future for the" art crafts of Truiig 

■ unless their individuality is preserved, and I do not see how this can he done 
, except by inspiration oht^ed through a Government central institution. 

- Japan fully realises the value, of national individuality and, •with all its 
modernity, its craft work has lost nothing of its character. I thhik I riiallnot 
be wrong m Ktimating that there are one hundred objects of Japanese craft 
■work sold in England to one of Tnilinn workmanship, and certainly I should say 

■ this is so in America. 

_ " It is possible that the Punjab may never be a big indnstrial'^province by 
having large manufacturing firms, but I see no reason why it riioffid not he a 

- centre of cottage industries. The hand skill is here, and many smadl industries 

■ already exist, and we knovr that Wnrtemhnrg developed in two or three decades 
^m a purely agricultural country, with no previous knowledge of industries, 
into a highly skilled industrial communi^. 
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** Sacli an industry as cotton printing with hand blocks has, I believe,, 
survived in Switzerland against all the competition of power-printing, owing 
partly to cheapness of labour, which we have here, and partly to the number of 
colours obtainable at small expense. The Manchester School of Technology 
sent a man out here three or four years ago to collect Indian cotton iwints in 
order that thev might copy them by machinei’y ; he was here nine months and. 
he told me he had a magnihcent collection, -but he thought it hopeless to 
attempt to copy them as the cost would be excessive. 

** In the small cotton-printing department of the Sbhool of Art we could sell 
dozens of almost anything we print, where we now sell samples, .if there 
were any organisation to bring the work iifto contact with the buyers. 

This is the sort of pioneer work that should be expected of a School of Arts 
and Crafts.” 


LAHORE '.CENTRAL JAIL. 


Visited loth Decenibej' 1917. 

The jail convict population was 2,010. The earnings, per head, during 
'the preceding year were Rs. 15. No extra male labom’ was going on in the 
neighbourhood of the jail, though a labour force had been sent from the Central 
Jail to Khewra Salt Mines, and another from the Borstal Jail to Dhariwal. 

In view of the complaints which had been received regarding the competi- 
tion of jail with private ' industries, the Commission paid special attention to 
the working o£ the jail press. The machines were run by two steam, and ' one 
oil en^ne. Each of these had a paid driver in charge, although several of the 
convicts had learned to drive satisfactorily. Only a small amount of Jtypor 
graphic work was done for the jail' itself ;*the rest of ^e work was lithographic 
and consisted in the printing of forms for Government dej)artments. 250 men 
were employed in the press. 

The rules * regarding the price at which jail manufactures are to be 
invoiced to Government departments,- together Avith specimen t invoices, were 
obtained. Generally speaking, the charge made to Government is on the basis 
of the cost of the skilled and unskilled labom’ employed, together with 
depreciation and cost of raw materials. If, however, this rate wprks out loAver 
than the market rate, the latter is to he charged. It is obvious, therefore, that 
proper precautions are taken to prevent undue competition with private con- 
cerns ; and, in reference to the complaints received by the Commission regard- 
ing this question of printing forms for Government, it has at all times 
been recognised as necessary for Government to own its own press, quite apart 
from jail printing. 

The Commission also saw tent making. This industry was started, so far 
as the Punjab is concerned, as a jail industry. The jails make tents for aR 
civil departments in the Punjab and also for war purposes. This class of work 
necessitates labour of a very varied kind and is, therefore, welcomed by the jail 
authOTities. There can ^e no objection to tent making going on during the 
war, in view of the extreme pressure on private tentmaking concerns ; but in 
ordinary _ times, care would obviously have to be taken that jail-made tents are 
not invoiced at unfau’ly low prices. The rules appended seem to provide 
for this. 


There is very little carpet making in the jail at present. This industry was 
started-and built up in the province as a jail industry. A private carpet 
factory started and took over all the ex-convicts who had learned the work, 
together with the Deputy Superintendent who was mainly responsible for the 
^^signing and man^actiwing. So far, the jail has, therefore, been of consider- 
able assistance to private indiTstrie.s, though perha^js not very willingly. 

1 . were informed that ex-convicts obtained employment in the industries 
which they learned in the jails, especially that of engraving lithographic 
Etoncs ; hut no record exists as to the subsequent emplovment of ex-convicts,, 
owing to the uhseucc of any Prisoners’ Aid Society. 


•PrirU-l U!c-?r-extract froai’tlic Pnoi.ib Jail Manoal. 

•t TtM* uo ect I'.lnilratc tbe itetbsd c£ calcahciLg charges , 


,so arc not prlntel. 
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Borstal J,ail* 

The convict population consisted of 1,090. The numher of officials 
reached the high figure of 127, doubtless .including convict officers. Any- 
convicted prisoner sentenced to over di months* imprisonment, and up to 23' 
years of age, is sent to this institution, which was started 4 years ago. It does 
a fair amount of extra-mural labour. In addition to the gang working at the 
Dhariwal Mills, boys who have learned carpentiy are lent out to i^e Municipaliiy. 
The convicts are allowed to earn money which they take away with them when 
they leave the ]ail. Any convict sentenced to a term of 3 years or upwards has- 
to learn to road and write. 

We were informed that a Bill is to be introduced, remedying certain defects- 
of the present law in regard to Borstal institutions. 

The Commission were generally very favourably^- impressed with the 
comparative brightness of the life in this jail, e-ff., the presence of flowering- 
plants and shrubs inside the jail. The physical drill was smartly performed 
and evidently enjoyed by the prisoners, who had their own jail band. _ Saddlery 
and other munitions work was going on, both in this and the other jail. 


Extract from the JPunjab Jail Manual. 

“ 689. (1) When the requirements of the Jail and other departments have- 

, c , , been met to the fullest extent it is possible- 

AlaiiutBCtttro or articles lor BalD. . j. av v 

‘ to meet them, prison labour may be 

employed in the manufacture of such articles as will be least likely to compete 

with any local industry, for sale to the public at current market rates. 


(2) Tenders, wholesale and retail, should be dealt with, in preference tO' 
consumers amongst the public. ' 

Koie 1 . — When market rates do not exist or cannot be ascertained the price of Jail-made^ 
articles must he calculated and must always include ^ 

(fl) the price of the raw materials ; 

(6) the wages of Jail labour, rated according to the wages of free labour of the same- 
class in the neighbourhood and with regard to its inferiority ; 

(c) a percentage for wear and tear of plant ; and 
^ (<?) a percentage on account of profits. / ‘ ’ 

Note 2.~In the case of articles supplied to Government or to the ‘ public, the percentage* 
on account of profits may ordinarily he fixed af 10 per cent, on the cost of the raw material 
and labour ; if the prices thus found are below the ordinary rates at which the goods could be 
procured by the same class of purchasers in the open market, they must be raised to* at least, 
such market rtates. 


Ifbte the case of cotton goods, the equivalent of SJ per cent, (duty) must be 

added in computing the selling price, unless the result is to raise the rates above tbose^- . 
prevalent in the open market. 

2foie^ 4.~No order from private persons for goods should be put in hand until half the 
estimated value is deposited by the purchaser j the balance of the price 'must be paid on 
delivery of the goods. 

No credit is to be allowed to private purchasers (Jail^offioials or others). • 

^ Koie 5* — A price list of the articles manufactured in every Jail is to be prepared and 
exhibited in the offices. This list must be revised from time to time as may be necessaiy/^ 


HTDRO-ELEOTUIC WORKS, AMRITSAR. 

Visited 20th J>eoem})er 1917 • 

The note below by Mr; J. Ashford describes the hydro-electric works at 
Amritsar. 

Bnef ifote on the Amritsar Hydro-JSleotric JPimping Installatio7i hy Jolm^ 
Ashfordy Stiperiiifendenty Central TVoMop Bimsiony Amritsar. 

' “ The object of this installation is to pump water from the sub-soil for irriga- 
•tiou purpose and to replace flow irrigation from canal, the need for the change 
being the rise in suh-soil water until it seriously affected the health of the 
inhabitants of Amritsar. > 
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** Its inception -was due to Sir John Benton: Trho, in his inspection note, 
dated October 16th, 1906, directed the investigation of the possibilities of 
pumping water from the sub-soil bv the aid of electric power developed at canal 
falls. That note caused a series of experiments to be undertahen, which resulted 
in the development of the Ashford tube well and pumps, which made this 
scheme possible. 

“ Upon the Main Branch Lower of the Upper Bari Boab Canal, there are 
two falls near Amritsar, two miles apart. The upper one,'near the Grand Trunk 
Bead, had a fall of 5'-6" and the lower one, near the Tarn-taran Boad, has 
4'-0". The scheme provides for deepening the channel between these falls 
to secure 9-6" at the upper fall. Before ^oing this, it was decided, to build 
the power house and instal machinery therein to begin work with the 
5-6" fall and tu complete the scheme by deepening the channel at a.later. 
date. ' . 

“ It was arranged that the well and pumps should be located conveniently 
along the Jatuwal Bistributary to replace the irrigatioli therefrom, using the 
same water courses. This arrangement is far from ideal as it gave a series of 
pumping sites, straggling along a considerable distance, but the arrangement 
was made necessary by the demands of the Irrigation officers. 

“ A new channel of short length has been cut roimd the fall to carry the 
water to the power house, the old fall remaining to act as a spillway. 'Upon 
it a footbridge and needle dam have been placed to give control of upstream 
water level. 

‘‘The ma-yinmTn flow of water in the channel is 2,200 cusecs, but, as this is 
only for four months in the year, the power house was fitted with turbines to 
use* 1,100 cusecs only, which amount can be had for about nine and a half 
months in the year. 

“As the by-pass channerapproaches the power house it divides into three 
flumes with controlling sluice gates. Tn each flume is a turbine set consisting 
of two coupled double turbines of horizontal type. In other words, there are 
four motors on a horizontal shaft. These turbines revolve at 100 revs, per 
minute and drive the generators through gearing at 500 revs, per minute. The 
gearing is of the h^h class type developed for breaking down the speed of 
steam turbines. They are machme-cut double helical gears of -fuse pitch, 
enclosed in a case and tanning in a bath of oil. The hearings of the turbines 
are self-aligning, ring lubricated bearings protected' by steel caissons to keep 
the silt laden water away from them. 

“ The generators are of 175 k. w. capacity alternating current 0,600 volts 
50 periods. They generate directly at that pressure. 

“ The switch hoard is of steel with all parts under high pressure CJontained 
within closed cells. The control is remote. Switches, etc., are all oil submergei 
There is the usual complement of instruments and cut-outs, including synchro- 
noscope for bringing the machines into parallel before switching in. The 
station and machines are protested from line surges by Giles valves. 

“ The turbines are controlled by special oil pressure govemois of a new 
type, designed by the makers in consultation with myself. It is wholly enclosed, 
and aU bearings lubricated with oil under pressmre. * 

"The current is transmitted at 6,600 volts to sub-stations, where it is 
reduced down in Berry transformers to 550 volts for distribution'to the pumps. 
' Bach sub-slation serves 6 pumping stations. 

" The land is divided into areas requiring 1^- cusecs for sixteen hours dailv, 
and to each such area there is one pump. These areas are really too .small for 
the water we can pump, hut they were insisted upon by the responsible Irrisation 
officer, who had no experience in the possibilities of *tnbe well pumping and 
therefore had doubts- This gives a higher capitalization than is necessaiy. 

“ The tube wells are Asliford's patent 10" dial with 120'— 0" of strainer 
sunk to a total depth of 100' -0" and are made at the Central M^orkshop. 

“ pie pumps are of special type of liigb eSeiencr, designed and hilt at the 
Central "Workshop. They have vertical spindles and are submerged below water, 
tucieby ncedtng no footralves. 
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V Tlie maximum yield obtained from one tube well is 2-6 cusees, and the 
power used is just orer 6 li. p. per cusec. Tie motors at tie pumps are To i. 
p. andiate a speed of 960 rers. per minute. Tiey are vertical in type, 
directly coupled to tie pumps wiici have been built to*^suit. All bearings are 
specially lubricated, so that there is no need for an attendant at tie pmnping 
stations. One' man per sub-station with six immps is able to give all needed 
attention. Fifteen of these pumping stations have already been built, but 
when tie two falls are fused- into one, it will enable 40 tube wells to be brought 
into use. Part of tie power is used at the Central Workshops and drives tie 
machinery there. This uses about 120 h. p. 

“ The pump .eOBciencies obtained are as high as yS per cent, which is con- 
sidered good. This is without allowing for energy of dKcharge, the iuduaon 
of which would place-the efficiency, at 75 per cent. 

” The length of distribution lines so far put down is 13 miles. The longest 
lead from the power station is of miles. There will ultimately be about 35- 
miles of line, an average of just under 1 mile per pump. The distance between 
pumps varies fromdialf to one mile.” 


It is doubtful wbetber the works will do anything to reduce the level 
of the sub-soU water, but they at any.- rate supply water ■without adding to it. 
We were informed that the' installation, when complete, would pay expenses 
and interest on capital cost, but details are not available. 


HYDRO-ELECTRIC WORKS AT THE NEW EGERTON W'OOLLEN 
' ' MILLS, DHARIWAL. 

y^isifed 21st December 1917. 


The wooRen mills here, which employ in normal times some 2,000 hands, 
were started by a retired office of tbe Punjab Government, partly on the 
strength of the hydro-electric power avaUahle, partly because Dhariwal was 
supposed to be conveniently situated for labour and wool supplies. The concern 
soon failed^ and was bought up very cheap by the interests controUing the large 
woollen miRs at Gawnpore. The great drawback is that the supply of water is 
intermittent," owing to closures necessitated by distribution of water and clearing 
and repairs to the canal. The extent of these closures in an ordinary year is 
shown in the statement below. The mills therefore have to'provide a ‘ stand- 
by ’ plant, actuated by Bengal coal, and the manager informed us that the 
. power costs more all round than the steam power generated at the Cawnpore 
niRls. 


The only expenditme incurred by Government was the cost of regulating 
.gates to close down the supply when necessary, which ^ presumably did not 
amount to more tlian a few thousand rupees. All the remaining plant was put- 
in by tbe xhiRs. - The availabRitv of the water for irrigation is in no way 
affected by the use of the water for generating power, as the whole supply of 
the canal has to be passed over the fall in any case. Tbe water was given 
free for the initial period ; and it was during this period that the original 
enterprise failed. For the next period the charge was Bs. 10,000, and it is to 
he raised to Tis oj, nnn oo-rf -«-onr for some 700 h. p. The mills complained 
that 


on 



use or tne water, tney nan lo pay u-. --- , , 

not quite sufficient to run the whole miRs, and it would have 
much more expensive to run-allthe time on coal than on R? ’ nrjVimto-« 
other hand, it mav he urged that the. present company were not Ac cr^imico.- 

rf the enterprise. b«t took it otoJ on reiy L 

^•ealthv concern. But it must he admitted that such high terms for an mki 
mittent supply are not likely to encourage other prospective mer*-. 


2'^. I 
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■Sfafemeiit showing nuniber of days in which canal was closed partly or wholly, 
rendering it necessary to run steam and gas engines. 


Year. 


191a .. 

• 

• • 

• • 

• 

• 

• 

50 


1916 . 
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9 

• 

• 

. -15 


1917 . 

• 

• • 

• 

• 

• 

r 
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SUALKITOHI WEAVmG VILLAGE. 

Visited, 6fh January 19 IS. 

This village is situated ou the hanks of the Erahmaputra about S miles 
below Gauhati in the Eamrup district. There are said to be 200 weaving 
families engaged in making cloths, chiefly from endi and. tnnga sUk. Latterly, 
Chinese silk has also found its' way into the village and is now being used to 
•some extent in place of the indigenous silk. 

The endi silk yarn is apparently brought into the village as we did not 
.see any spinning going on ; but in ' most of the backyards attached to the 
weavers’ houses there were considerable quantities of niuga silk cocoons and 
reeling and twisting was going on. The apparatus employed is of a very 
primitive type. The cocoons are soaked in warm water, and the threads from 
half-a-dozen cocoons are reeled into a single thread by simply jjassing them ‘ 
over a bamboo 'and along the reeler’s arm on to a" solid wooden roller. Prom 
this roller, the silk is transferred to bamboo .swifts. 

The silk-twisting process is very simple but very laborious. In the 
village street, about a dozen bamboo foames are put up about ten yards apart, 
and "unreeled silk stretched over them. Starting from the t\visting end, a sort 
of distaff is attached to the thread. One end is carried across these frames 
round a smooth bamboo and back again with another distaff attached to it. 
Small boys set these distaffs spinning, and the amount of twist is regulated by 
the gradual rise of the distaffs at the reeling ‘end. "When a length of silk is 
-sufflciently twisted, the distaff is removed and unreeled silk is attached. The 
reeler then winds up the twisted silk on a swift till the whole twist&d length is 
•SO wound up, when a small boy breaks the thread and attaches a distaff and sets 
it spinning. The silk is therefore twisted in lengths of about 200 yards and 
' 4;here were about six such lengths stretched on each frame. 

The weaving is done on ordinary native looms with harness fol’ patteim, 
weaving such as may be seen in any weaving centre. The cloths turned out 
are of excellent quality and the patterns are very good. Prom an economic 
point of view, the industry is in an extremely primitive state, and the produc- 
-tion, per man engaged, is . very small. Silk-reeling a'nd twisting machinery 
worked by hand mi^t very well be introduced. The jjattern weaving could 
•easily be done by jacquard harness, and the fly-shuttle loom employed in place 
of the primitive loom now in use. 

"Wo were taken round the village by the weaving demonstrator emidoyed 
hy the Agricultural Department. He had been through a two years’ course 
in Serampore, and he had set up a Serampore cotton loom on Avhich a man was 
working n*ith very little skill. He said that the people of tlie village took no 
interest in his so-called improvements, and they probably showed a certain 
amount of commonsense thereby. 

There seems to be but little doubt that the industry could bc-onormously 
unproved, both as to the reeling and throwing of the silk and the methods of 
weaving. If any steps are taken to develop the silk industry in Assam, fi’om 
the outset the work should he divided between two thoroughlv competent 
exports, one a soriculturist to deal with' the xiroduction of silk and tho other 
viui a Knowledge of modern processes of manufacture. The niuga silk is easily 
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reeled, and tliei*c should be bu(. little difficulty iu adapting ordinary throwing 
machinery to the production of a first-class thread. It would not be desirable 
to carry out experiments to determine the best typo of machinery in the village. 
This should be done elsewhere, and, when the mechanical appliances have been 
'adapted to the work to bo done, demonstrations should be made in the village. 
The scricultural problem is doubtless a much more difficult one than the manu- 
facturing, and a mucliTiighcr t\*pe of expert would probably be required. 

There arc in Sualkuchi two trading firms, the Assam Silk Trading Com- 
pany and the Assam Silk Cloths Manufacturing Company, to which the 
weavers dispose of the major portion of their production. They seem to be well 
organised, and have issued, iu liuglish, printed price-lists of the goods they sell. 

A srreat deal of the silk wc.aving in Assam is a domestic industry carried 
on by women even of the higher classes. Such weaving Ave were not allowed 
to sc*o, and the products ot the domestic looms are mainly for domestic consump- 
tion, though in some villages, the Aveaving Avomen sell their cloths. In 
■Sualkuchi, the whole of the spinning, reeling and weaA'ing Avork is done by 
men, and the AA'omcn arc not cmidoyed. The industry seems to he a very 
prouiising one for development hy the application of scientific methods of 
sericulture and by the introduction of modern silk machinery. 


THE BOMBAY BURMA TRADING COMPANY TIMBER YARDS, 

RANGOON. 

T^isiicd S3rd January 10 IS. 

This company OAvns saAv mills on both sides of the rh'er in Rangoon and 
•deals with about forty per cent, of the Burma teak trade. The Commission 
first visited their timber yard on the south side of the river, where an exhibition 
was given of the methods of handling teak logs hy means of elephants. In a 
well-equipped saw mill provided Avith cranes and OA’er-head traA'ellers, these 
useful animals are no longer employed, but they are still indispensable in the 
forests to bring the timber logs doAAm to the streams. The Bombay-Burma 
Trading Company employs approximately 2,000 elephants in the forest areas 
Avorked hy them/ and theiV live-stock in their latest balance sheet is valued at 
Avell OA’cr 40 lakhs of rupees. ^ 

For forest Avork, Indian elephants are looked upon with disfavour as it 
difficult, and often impossible, to train them. Formerly, Burmese and Siamese 
•elephants could be obtained for from Rs. 2,000 to Rs. 3,000 a head ; hut now, a 
first class animal costs Rs. 8,600. The records ‘ of the company show that the 
working life of an elephant aA*eragcs 25 years. 

The teak forests in Burma coA*ev cnoi’mous areas, and the preparation of 
the Avood for the market is concentrated in Rangoon, the logs being floated 
down the river in rafts. Between the time of felling a ti-ee and its arrival at 
the timber yarffi a period of four years occurs, and we were informed that about 
ten per cent, of the timber is lost on the way. 

The saw mill inspected by the Commission AA-as situated ^^thin the atuni- 
cipal limits of Rangoon on the north side of the river. All the wood comes 
into the yard and leaves it by Avater, no use being made of the 
50 logs are handled hy oySr-head ttavelte. »nd ? W, ?! 



rood have accumulated and the miUs are now only worteU 

In this timber yard, there are fom* large circular saws and b^^team 

for breaking doArn logs. At tbe present time, the machines are to e 

•engines from a battery of three boilers using teak saw-d T*iant has been 

fectric generating station is. in course of coition has been 

installed and consists of t\ro 350 Ic. w. alternator^ i _ saw mill is able to deal 
combe steam engines. Working at its full cajiacity, « of conversion 

^itU about 7.000 tons of teak logs a 

•ranges ronnd 85 per cent. 88 por cent, being set of 

below 82 per cent, very bad. There is no recognised standara set -can s 
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and the logs are out up either to comply Avith specific orders or to the stock 
sizes most^ in demand 'srhich can be obtained from the. logs urith the least 
waste. 

Besides the breaking-down saws, there are cross-cut saws and a large 
number oi small circular saws to deal with slabs, log ends and other products 
from the breaking-doWn sawsl Band saws hare been tried ; but as the logs 
have been fioated, even after washing they still hold a good deal of mud and 
fine sand and, as the timber naturally contains a certain amount of silica, this 
method of cutting up timber has not proved satisfactory wring to the short 
life of the saws. The only, what may be termed, ‘ finished articles ’ iwoduced in 
the mills were wooden keys for railway chairs and shocks for kerosene oil cases 
of a special design of The Indo-Burma Oil Company. 

There are small workshops for the repair of the plant and a special shop 
devoted to saw sharpening tools. 

The labour employed in these mills is mostly imported from the 
Coromandel Coast and is under the control, in some instances, of Burmese 
foremen, these again being supervised by Anglo-Indians and Europeans ■ 
trained in the country. For many years, there has been no necessity to 
import men from Europe. 

In the mill compound, there is a large range of barracks capable of 
housing about 700 men. These are built of wood and sub-divided into rooms, 
each licensed for a certain number of men, usually -fi’om 25 to 37. The 
arrangement appears to be eminently satisfactory for single men. - The . sheds 
were clean and the men divided themselves into groups according to their 
"castes and were supplied with cooks by the company. This' method of 
housing emigrant labour of a seasonal kind, where the men are not accompanied 
by tbeir families, is a perfectly satisfactory solution of tbe problem. 


THE EIOE MILL AT PAZUNHAUNG. 

(Managing Agents : Messrs. Steel Bros.) 

Visited 24th January 1918, 

Paddy is tbe principal crop grown in Burma, and the area under cultivation 
in 1915 is stated to have been 10,050,000 acres. There is a lai’ge surplus 
avaUahle for export, which, in the year mentioned, amounted to 2,400,000 tons of 
cargo rice. The principal indiisti’y in Burma is the milling of rice, and the 
Inspector of Factories states that in the whole province there are 318 rice 
mills employing 20 hands or more, with possibly another 50 small mills employ- 
ing less than 20 hands. The larger mills, mainly in the hands of Europeans, 
are all situated along the banks of the river and the creeks in Eangoon. 

The mill visited by the Commission is the largest in Burma and probably 
tbe largest rice mill in the world, • the maximum daily output being in the 
neighbourhood of 700 tons of cargo rice per day. The milling of paddy 
results in a number of products, samples of which were shown to ns on 
entering the mill. The simjilest operation is the separation of the husk from 
the kernel resulting in the production of paddy husk and. rice ; but the broken 
grains of tbe latter, locally known as ‘ coodie ’, are screened off and graded. In 
normal times, they are exported to Europe for the manufacture of . starch. 
Previous to the outbreak of war, large quantities of Burma rice wore exported 
to Hamburg for distribution over Central Eiu’ope and, when necessary, this 
cargo rice was further cleaned and polished. IFliere a higher grade of rice is 
required, a more perfect separation of the husk from the paddy is effected and 
for the highest grades of all,' the clean rice is- polished. These operations result 
in the production of a certain amount of rice meal which, when freight is 
available, is exported to Europe and used in the preparation of patent cattle 
foods. _ 

The paddy is brought to the millhoth by railway and by river, and, when 
working full time, about 1,000 tons have* to be handled every day. The 
arrangements for dc-aling iritU so large a quantity of material are extremely 
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primitive and necessitate the employment of Or verv larcrp « t 

TOtat „ aofoiW WMge of L Vk»g. S S 

not possiUo to^ say wlietlier the installation of antomatio machin^ for 
Mii^ the grain n-ould bo a prafltablo investment. The paddy, espe^y 
thatbrougbt mby the railway. ; IS very dirty and an elaborate iiStallation of 
clewing machinery , is an essentml preliminary to the actual milling. This 
IS effected by means of shalcing sieves and aspirators. The clean paddy then 
. pasp 11^0 the mill and is lightly ground betTrecn mill stbnes whereby a great 
part of the husk IS removed. These machines are called ‘shellers’ and there 
were 3Q.i)airs at work in the mill inspected, each capable of dealing with a 
ma.ximum of a ■ton and a half of paddy per hour. The product of tlie shellers 
IS. first Siib3ected to aspiration'to remove the completely detached husk and 
then passed over sieves to remove llie broken grains of rice. The tailiuo’s are 
treated on "gravity separators, whereby the uhtonohed grains of paddy are 
removed. These are jiassed back to the shellers, and the rice is subjected to a 
further decorticating process in what are known as ‘ hullers. ’ The hullers 
are used in a series of two or three. Each machine consists of a rapidly revolv- 
ing cone, the first in the series coated with carborundum and the second with 
emery powder. The cone revolves inside a wire casing coated with a similar 
composition. The rice enters at the top and, falling down between the revol- 
ving cone and the casing, is subjected to an abrasive action, which removes the 
■ last particles of husk. . EinalJy, the clean rice is passed into polishers, which 
also consist of revolving cones surrounded by a casing lined with sheep skins 
with the wool on. The rice in its passage down the cone is polished by the 
wool. The dust is again removed by screens from which the finished rice tails 
over to he packed in bags for export. 


-Eour thousand five hundred pounds of paddy yield on an average one thou- 
sand pounds of husk, and about 50 per cent, of I^o. 1 rice can usually be obtained 
fr^m the paddy. The other products consist of rice meal and coodie of various 
grades. 

To drive the mill in question, about 1,300 h. p. is normally required, and 
the steam is generated by burning the jDaddy husk in specially constructed 
furnaces, tlie products of combustion from which pass into the flues of the 
boilers. One pound of paddy husk makes about 2^ pounds of steam, and the 
paddy may be taken to he equal in calorific value to about one-third its weight 
of coal. In, ordinary work, therefore, a rice mill yields very much larger quan- 
tities of paddy husk than can he consumed in the boilers generating the steam; 
TPhe practice is to discharge the rest of the paddy husk into the river. The 
'milling of 'boiled, or as it'is technically known “ parboiled ”, paddy has recently 
been introduced into Eangoon. Where this is done, the paddy is first steeped 
in water for a period of about 12 hours. It is then subjected for about half an 
hour to the action of steam in closed vessels. The paddy is then discharged 
and passed down, a drying tower, up which currents of steam-heated air are 
forced. In India, where parboiled paddy is largely milled, it’ is usually manu- 
faotm’ed on a small scale and the boiled or steamed paddy is dried on open 
floors in the sun. This is impracticable on a large scalOi and artificial methods 
of drying it are employed in Rangoon. This increases- the consumption of 
steam, and, where parboiled paddy- is milled, it is said that there is now no 
(Surplus busk available. 

The question of making some use of paddy husk has apparently engaged tli© 
•attention of rice millers in Rangoon for some time past, and efforts have been 
made to create a market for the surplus husk, which is now discharged into the 
river. ‘ Those have resulted in failure. Two' difficulties- confront any one 
attempting to make use of paddy -husk as a fuel outside the rice mill. 
One is the extremely -dargehnlk to be dealt with and the other the uncertainty 
of a regular supply. These difficulties should not be insuperable, provided 
the power stations are located, on the river hanks near the mills. Specially 
consteuotecl barges should he able to transport the very large volumes 
to' he dealt with, and the uncertainty of .supply might , he overcome by 
storageT Experience in HEysore, at any rate, shows that paddy husk can 
he stored in the open in very large heaps and that the rain only affent 
a thin layer on the surface. In the busy season, huge heaps of paddy husk 
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might he accumulated which would he available when »the mills are not at 
wort. This diflBculty seems likely to he one of decreasing importance, as there 
is a marked tendency for the trade to c.ease to he a seasonal one and to he. car- 
ried on throughout the year. This is due to the fact that godowns for storing 
paddy are now much more common up country than.they used to he, with the 
result that a considerable proportion of the crop is held up after the harvest and, 
not immediately sent down the river. 

Although intheEangoon rice mills the operations are carried but on a very 
large scale, the machinery is mostly of a very simple character, in some respects 
even primitive. Further, in the future' it seems desirable that efforts should be- 
made to utilise the various by-products more efficiently, especially the paddy 
husk. 

These rnills possess a fleet of over 200 rivercraft for the transport of' 
paddy and between 20 and 30 lighters to carry the rice to the steamers moored 
in the Eangoon river. The risk of fire in a rice mill is very considerable, and 
the one Ave visited was burnt down about ten years ago. 

The milling trade in Eangoon is of a very^ speculative character, as the 
mills purchase the paddy and sell rice while prices fluctuate very considerably. 
On the whole, large profits have been earned, but the number of mills now 
working is said to be greatly in excess of what is necessary tq deal with the 
crop coming forward. Most mills are now shut down for a considerable part of 
the year ; but it is doubtful if at any time they worked continuously, for, as has 
already been mentioned, the trade has now less of a seasonal character than 
formerly. ' ’ ' 


‘ THE BUEMA OIL COMPANY’S WOEES, SYEIAM. 

Visited ^5th January. - , . 

, * The oil is transported from the oil fields by a pipeline ten inches in diame- 
ter and 275 miles in length. The pipe line terminates on the right bank' of 
the Pegu river, where a number of large receiving tanks have been erected.. 
The main refining works of the Burma Oil Company are situated on the left 
bank of the same river, across which the oil is transported by another pipe 
line. The Avorks cover a very large area and give employment to betAreen- 

6.000 and 7,000 men. The daily flow in the main pipeline amounts to about 

2.000 tons, involving a velocity in the pipe of about two feet per second. At. 
jresent, . only two pumping stations are required to maintain the requisite 

! iydraulic gradient, and the delivery of the pipe line can, if necessary, be great- * 
! y increased by the addition of further pumping power. Apparently very 
l ittle trouble is experienced from deposits forming on the inside of the pipes. 
The high temperature of Lower Burma has probably something to do Avith this 
freedom from pipe line troubles. 

The processes carried on in the refinery are simple, but, on account of the 
large scale of operations, involve the use of somewhat complicated plant. By 
fractional distillation, the crude oil can be resolved into a number of commercial 
products, the most volatile of which is petrol with a specific gravity of 
0*718 followed by motor spirit with a specific gravity of 0*750. Above 
the motor spirit, two grades of kerosene oil are extracted. Then follow 
a series of paraffins suitable for lubricating oils, paraffin wax and pitch. - The 
residual oil, known as ‘ astatki ’, is a valuable fuel and, as such, is used to- 
generate the veiy large quantities of steam required in the refining processes. 

It is also sold as liquid fuel and used in internal combustion engines of . the 
Hornsby, Diesel and semi-Diesel types. One pound of oil in a good engine is 
capable of furnishing from 2 to 2*5 horse power hours. 

The works have evidently grown up with the expanding output of the oil 
fields^ and, at the outbreak* of war, the methods employed were distinctly 
inferior to those developed on the American and Galician oil fields. . Of late, 
however, many improvements have been effected and, but for the difficulty in. 
obtaining new plant and material, it is claimed that they would now be up to 
tne standard of the. most advanced practice elscAvhere. The chief improvement 



seems to be tbe fractionation of the oil br a continuous process instead of cariT* 
ing it out in sepai'ate stages in separate buildings. The separation of t£e 
. paramn wax lUTolves cooling the mother liquor to a low temperature and 
nece^tates the installation of a large refrigerating plant. The refined 
paramn wax is of a pure white colour and is sold as such or manufactured, 
with the addition of rarying percentages of stearine, into candles ; the capa- 
city of the candle-making plant when in full swing, is about 800'tons a 
month. The percentage of stearine added to* the paiuffin wax for candle 
making varies from 3 to as much as 50 per cent. ; but in the hulk of-the 
candles manufactured, only a small pei’centage of stearine is used. Should it 
become necessary to produce glycerine on a large scale in India for militarv 
purposes by the Twitchell process, candle works" will he able to take a consider- 
able quantity of the stearine, whilst the balance will have to he employed as a 
basis for soap manufacture. ‘ - ' 

The subsidiary workshops necessaiy to carry on the work of refining in- 
elude an engineer’s sbop, a large tin and drum-maldng plant and furnaces for 
revivifying the bauxite through which the oil producte are fiOltered to decolorize^ 
them. . TT ell away from the refining works are a veiy large number of 500,000 
gallon storage tanks, in which the finidied, products can he field pending 
export. The petrol is apiiarently all sent away in tins and the kerosene oil 
largely in bulk. There are two laboratories, one for small scale work and. 
the other for testing methods on a commercial scale j hut the amount of 
original chemical work carried out by the officers of the company in this- 
country appears to be comparatively limited. Apparently, the company relies 
mainly upon experts in Europe or Amei’ica for the improvement or deyelop- 
meut of its methods of refining. 

The evidence furnished to the Commission by Mr. H. L. Allan, the Works 
Manager, affords interesting and useful information regarding local problems 
' connected with the training of the staff and the labour employed. The latter 
is almost entirely imported from India^ and, as stated by Mr. Allan, the employes 
of the company remit to their relatives in India about half a lakh of rupees- 
monthly. Barracks have been provided by the company for the accommodation 
of about 2,000 coolies, and the rest live in villages around. 


THE BAWEWI^^ MINE. 

Visited 28th and 29th January 1918. 

The Bawdwin Mine is situated in the Northern Shan States about 100' 
miles to the north-east of Mandalay. The ore is carried by a ^o-foot gauge - 
railway to Namtn where the smelting works have been established, and con- 
nection is obtained with the Burma Railways by a continuation of the fine- 
■for 32 miles to Namyao on the Northern Shan States Branch about 180 miles 
from Mandalay. 

The ore body in this mine consists of aigentiferons galena and zinc 
sulphide with small quantities of arsenic, nickel, copper and antimony. The 
proportion of lead to zinc ^varies considerably : but the great bulk of ore 
is unusuadly free from gangue. As far back as ttie loth century, the existence 
of this valuable ore body was known to the Chmese, and it seems to have been 
worked either continuously or intermittently from that date till Bie outbreak 
of the Mahomedan rebellion in China in 1858. It is now reckoned that the 
Chinese must have removed at least half a million tons of ore ^m the mine, 
which they smelted in somewhat primitive furnaces with a view mainly of 
recovering the silver, - ' 

recent work shows that the ore contains almost exactly as m^y 
ounces of silver per ton as the figure expressing the percenffige of metalhc 
lead ; that is to say, there is" about one ounce of silver^ to every :.2 
pounds of lead. The vast slag heaps left by the Chinese miners attracted 
attention, and modern work WJis started wim a view to re-treat them as 
thev still contained the bulk of tbe lead, but only a small percentage of «.ne 

•11 
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original silver. This not very important mining venture led to the re-discovery 
of the ore bed vrhich the Chinese had wo^ed. The importance of the 
discovery was only gradually realised as the vast extent of the ore bed was 
proved. 

At the lowest practicable level, a tunnel over two miles long has been 
driven. At a distance of over 7,000 feet from the portal, the ore is met with.- 
Thence onwards, cross-cuts at frequent intervals have disclosed the width of 
the reef and the extent to which it is developed. This tunnel forms the 
sixth level in the mine, and above it there are five other levels at intervals of 
about 120 feet, the second being an enlargement of the old Chinese tunnel 
which penetrates the hiU side about 500 feet above the sixth level. The ore 
body above the sixth level has now been completely explored and is estimated 
to contain over four million tons of workable ore. What exists below is a 
matter of conjecture ; for as yet no exploratory work has been done. There 
is every re^onto suppose that it continues to a great depth, and there is nothing 
improbable in the idea that only a comparatively small part of the actual ore 
body has been explored. 

We were -told that above £3,000,000 has already been expended in 
opening out this mine, which in. 1915 produced 6,000 tons of lead, in 1916, 
13,000 tons and in 1917, 17,000 tons,- with the equivalent quantities of silver. 
The present scale of working is about 150 tons of ore per day, yielding approxi- 
mately 50 tons of lead and 5,000 ounces of silver. No attempt has so far been 
made to recover the zinc, and only ore containing a high percentage of galena 
is now being' treated. This is entirely due to the war. Ultimately it is 
proposed to develop operations to an output of 1,000 "tons of ore per day and 
to recover both zinc and sulphur in addition to the present returns. 

The chief obstacle to the rapid development of the mine is the inadequate 
provision for transport. The two«foot gauge railway from Namyaois very badly 
aligned, and the gradients are very steep. A metre gauge line is essential, and 
it is thought that 'it will be better to construct an entirely new line taking off 
from the Northern Shan States Railway at a point much nearer to Mandalay iii 
' the direction of Thebaw. The cost of working the mine is very greatly increased 
^ by its remote situation. Wood fuel is largely usedj and 63,000 acres of reserve 
forests have been set apart to supply the mine. The present cost of wood 
delivered at the mine is said to be Bs. 14 per stack of, approximately, two tonsr 
The consumption of fuel is very large and, as time goes on, the cost will be 
materially enhanced owing to the greater distance from which it will have to be 
transported. A bed of fairly good lignite has been discovered in the hills in 
the neighbom’hood of Lashio ; but the quantity availableihas not yet been 
ascertained. Crude oil from the Burma Oil Company is used to some extent in 
the refinery and in the electric generating station, , where a ^1,000. h. p. 
Diesel oil engine made by Sulzer Brothers has been installed. This has been at 
work for the last 18 months, and a second one is now being erected. For the 
blast furnaces coke is required, and it is imported from Bengal, costing as 
much as Bs. 70 a ton at the present time. The smelting of the ore requires the 
addition of nearly 50 per cent, of its weight of iron ore, and both hematite and 
limonite are used for this purpose. Part of this is obtained in the neighbouring 
hills and the balance is brought from a quarry near Mandalay. So far, no 
attempt has been made to utilise the valuable zinc ore ; but this question can 
best be discussed later on after the smelting and refining operations have been 
described. 

Besides the Diesel engines for generating power, quite a considerable 
number of steam^ plants are in use, worked with- wood fuel. It has been found 
possible to establish a hydro-electeic station a short distance away capable of 
providing about 2,500 h. p., and after prolonged negotiations, a satisfactory 
arrangement regarding the royalty has been arrived at, and the work will be 
taken in hand as soon as the necessary plant can be obtained. Explorations 
HI- nn borders of China revealed the possibility of obtaining something 
M* ^’®^°bes of the Sal-nin river at a distance of 

mine. This is much more than could possibly be 
or power purposes, and it is doubtful if electro-metallurgical processes 
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cottltl bo profitably cmploywl. The ore achitilly in sight, if used at the rate of 
a thouKind tons per day, will give the niino a life of about 12 years, and any 
extension of this period depends upon the quantity found to exist below the 
present, lowest level. Tlicro is a reasonable probability of a life of 30 years ; but 
-tiHs 1)0 shot toned if the rnfc of output is inevensed. Any biff liydro-olectric 
sclicjuc tlicvcfotCt bntdly likclj* to be* cniTicd out unless prospecting "vrorlc 
mnlts in (he discovery of other mineral deposits, the working of which will 
require a large aiuoimt of power.' 

The mine is situated in a sandstone hill into which the intnisiye mass of 
rbyoUfc has ixjnctrotcd. There are three lodes which, at the level of the tunnel, 
aro about 1,SOO feet, in length and average from 50 to nearly 70 feet in 
vridth.^ The dip in the lower levels is vertical. The present method of wording 
necessitates an cnormoiLs amount of timber, and it is now proposed to ado 25 t a 
s^ystem devised in America within the last -1 or 5 years, whereby the use of 
timber will bo to a lai^‘ extent avoided and the voids formed by the removal 
of the are will be filled with country rode. The method in practice seems to be 
extremely simple, but it is difficult to describe without diagrams. 

The smelting worhs arc situated on the Namtu river, near the village of 
Kamtu. At present, the oro is only treated to recover tho lead and silver. On 
arrival from the mine, the ore is first crushed and then jiut through a tube mill, 
after Avhich if is mixed with about oiie-third of its weight of iron ore. It is 
then roasted on a horizontal revolving iilato to reduce the sulphur contents 
from about 16 to 10 per cent. The revolving plates consist of a large number 
of circular furrows in which the ore rests. Prom the centre of the plate to the 
periphery, an arm extends, carrying as many rabbles as there are furrows, and 
these iubblcs work the ore from furrow to furrow. The ore is fed in at the centre 
and gradually works its way to the porijihcry where it is drawn off. It is then 
carried to lilting pots, mixed irilh a little fuel and fired with an air blast, where- 
by the sulidmr content is roducedto about 4 per cent. As soon as the operation 
is comidctc, the ore is lilted out and carried to the mixing platform where it is 
made up into charges for the blast furnaces. The exact nature of each charge 
depends upon the results of the assays. To the roasted ore is added limestone, a 
further quantify of iron ore and coke, the weight of coke required being about 
14 per cent, of the charge. The Idast finnaces are rectangular and 22 feet high. 
The blast is supplied at a pressure of from 30 to 35 ounces, and at intervals the 
slag and lead arc drawn olf. The slag is very fluid and contains from 12 to 14 
per cent, of zinc or, roughly, 18 to 21 per cent, of zinc sulphide. The lead is 
drawn off and cast into jiigs, the average composition of which is — 

L<!.atl . 97 per cent. 

Copper ....... O’S „ 

Antimony . . . ... . . 1*0 „ 

Zinc ........ 0'8 „ 

Nickel 0*6 „ and . 

Silver . . . about. 100 ounces to the ton. 

The recovery at present amounts to about 72 per cent, and is, therefore, 
very far from efficient. The losses are chiefly dne to volatilisation, which could 
be greatly decreased by the provision of depositing flumes and by the adoption 
of one or other of the well-known processes for recovering the dust. One of 
these processes involves the construction of a depositing chamber, in which the 
velocity of the gases is reduced from about 17 feet per second to about 3 feet 
per second and the air is filtered through a suitable medium, the necessaiy 
suction being induced by a fan. The other process consists in pacing the gases 
throu'^h vertical tubes in which, are suspended wires charged with electricity 
at a very high pressure. This causes the dust to adhere to the wire, and from 
time to time the earthing of the wires causes the dust to drop off. It is under- 
stood that this latter process will be adopted. The loss of lead and zinc by 
volatilisation in the blatt furnaces amounts to at least ten per cent, and is 
fairly serious. As already mentioned, the slag contains zinc sulphide to the 
extent of about 20 per cent., the treatment of which at Namtu, to .reeovet the 
zinc, is considered impracticable. 
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A proposal is under consideration to transport the slag to the neighbour- 
liood of Sakchi and there to erect zinc smelting Tvorks, recovering the sulphur 
in the form of sulphuric acid. It is at least open to consideration, -whether it 
would not he advisable to transport all the ore in this way and to carry out the 
complete smelting operations in India. Against this proposal is (1) that the 
existing smelting works and refinery would have to he scrapped j (2) that 
galena only contains about ^14 per cent, of sulphur whilst the zinc sulphide 
contains 33 per cent. On *the other hand, by the use of concentrators and 
separators, the ore could be sent away from the mine in a state of great 
purity, and. the total transport charges would probably not be greater thaw 
•they are;now, whilst the general operating charges would be much lower on 
account of the cheaper labour and smaller cost of fuel. - The Burma Mines 
JUompany, however, seem to have definitely committed themselves to the pro- 
duction of lead at Jfamtu and -to the proposal to smelt the zinc ore in the' 
neighbourhood of Sakchi. 

Bor the development of this scheme, it is necessary to separate the galena 
and zinc sulphide as far as possible, and an experimental plant on a consider- 
able scale is now in operation at JJ'amtu with, what are said to be, favourable 
results. The ore is ground very fine and the first separation is effected in 
gravity separators, the tailings from which, consisting chiefly of zinc ore with 
some galena, are subjected to a further treatment by what is known as the 
floatation process. The result is that two grades of ore are obtained, one 
-containing nearly aU the lead and the other nearly all the zinc. This zinc ore 
would be sent by rail to Rangoon and thence by sea to a convenient port in 
communication with Sakchi. ' ' 

The Bawdwin Mine is a unique occurrence in the Indian Empire, and it is 
-desirable that its ore should be so worked that the whole mineral value is 
obtained. In the early days, tlie Chinese worked the mine for the sake of its 
■silver. It is now being run for tlie sake of the lead in addition to the silver, 
and, under war conditions, 'this may be justiflable'. So far, the zinc and sulphur 
have not been utilised, and it is doubtful if they can be profitably handled in 
the neighbourhood of the mine in pr^'ent circumstances. The sulphur can 
only be recovered in the form of ' sulphuric acid, and for the smelting of the 
zinc large quantities of imported fuel will be required. It is, therefore, 
ob-vious that the Sakchi scheme is the correct solution of the metallurgical 
j>roblem, though whether the zinc works should be erected at Sakchi or on the 
sea coast in Bengal, depends upon the relative costs of .assembling the raw 
materials and disposiug of the 'finish ed products at the alternative sites. 


The refining processes. 

The hard lead from the blast ftimaoe is first re-melted in what is known 
-as an improving furnace, which is merely a reverberatory hearth capable 
of holding about 100 tons of lead. The lead is only just melted, and the dross 
which forms on the surface carries -with it most of the copper, nickel, arsenic 
and some of the silver. The purified lead is then run into another furnace of 
-smaller construction but worked at a higher temperature, and distinguished as 
the antimony furnace. Here the dross removed' is termed the antimonial 
skimmings, which consist mainly of oxides of lead and antimony. The dross 
from the improving furnace, and the dross from the antimony furnace, 
when sufficient quantities have accumulated, are charged into- a residue 
' furnace together with coke fines and a little galena. The resulting products 
•are hard lead, which is run back into the improving furnace, a copper 
mat, consisting mainly of sulphide of copper and lead, nickel speiss and 
nntimonial sla^. [l^e antimonial slag can be treated by itself in a blast 
furnace, resulting in the production of refined antimonial lead suitable for 
muniti(ms^ and type metal. Returning to the antimony furnace, the lead 
produced in the same is soft, and contains only a small quantity of copper 
and antimony, together with the bulk of the original silver. This lead is 
kettles and about two per cent of zinc is added and well 
restilting cinpt, consisting of the mixture of lead, zinc and 
ver, IS scniped off and subjected to pressure in what is known as a Howard 
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press, wherry the hulk of the lead is squeezed out, leaving an enriched siJve 
•orust consishng mainly of silver, lead and zjuc. It mU be here convenient t 
folIoTT the silver refining. This silver crust is put intd graphite retorts am 
strongly lifted in an oil-gas furnace. The zinc distills over and is condense! 
for use m the kettle again, whilst the lead remaining behind is removed to thi 
•concentrating cupels which are also oil-heated. The lead is worked off a 
htharge which^ goes back into the blast furnaqe, and silver 996 finA ij 
produced. This is further refined in a second cupel and cast into bars weio-hinfi 
•about 1,125 ounces each. Returning to the kettle, underneath the silver 'crusi 
is the silver-iree lead, containing a little antimony and about 0’6 per cent, oj 
zinc. This goes into a second kettle, knonm as the merchant kettle, whicl 
produces fine lead and a surface dross containing the oxides of antimony anc 
•zioc mixed with litharge. The temperature of the merchant kettle is necessarily 
very high, and the dross formed is transferred to the blast furnace. The final 
products of the refinery are lead, containing a few thousandths per cent, d 
imjjurities and silver up to 998 fine. The re-treatment of some of the by- 
products in blast furnaces produces autimonial lead, which may be regarded 
as a final product. The copper matte and the nickel speiss occur in relatively 
■small quantities but are important, since the scale of operations is large, and 
these require separate treatment. So far, the quantities produced have not 
been sufficient to call for any special arrangements to realise their potential 
vakie. The losses in the refinery have not been ascertained ; but they are 
obviously very much smaller than in the smelting houses. There is no doubt 
the processes employed are efficient, as the quality of the pi’oducts testify ; but* 
'tbe kutoJia arrangement of the plant will at least justify the assumption that, 
in regard to labour and fuel, tbe charges are probably high. The Bawdwin 
mine is so situated that the provision of adequate fuel will always be a source 
of anxiety, and it is therefore necessary that economical working should he 
deemed a matter of primary importance. It is possible that the lignite which 
has been discovered in the neighbourhood of Lashio may improve matters 
very much,, as the lignitecan be readily gasified and the gas used for practically 
•-every operation except in the blast furMces. 

There is a very large staff employed on tbe mine, tbe superior members 
of which axe mainly Americans. Coolies numher between 7,000 and 8,000 and 
are largely Maingtha Shans ; but there are also a large number of Chinese 
from across the border. Indians from the Madras ports on ■ the east coast 
only numher a few hundreds, and of Burmese coolies there are scarcely any. 
A conspicuous feature of the mine is the excellent provision for housing the 
labour employed. The superior staff have excellent bungalows, and the quarters 
.provided for the coolies are probably considerably beyond their own ideas as to 
what is necessary. The superior staff includes one educated^ Indian and three 

• educated Chinamen. The conditions at present render this mining camp an 
almost ideal place for intelligent and hard working students of mining and 
metallurgy. The first stage has been passed through, and the mine is thoroughly 
well established ; but everything is in the transitional stage between develop.- 
ment and realisation. Exploratory work^ and^ experimental work up to a 
certain stage have been completed, and it is possible to calculate fairly accu- 
'xately what the future returns are likely to be and to, come to a defiriite 

• conclusion regarding the scale of operations. The period of reconstruction 

affords considerable opportunities for gaining experience ; hut it does not 
•appear that any attempt has been made to utilise them for the benefit of the 
•people of Burma or of India. - - 


THE IRRAWADDY MATCH COMPANY, MANDALAY. 
yisited 31st January, 1918c 

The representative of the proprietors of this factory informed the Com- 
-mission that it was started some five year's ago, largely in conseg^nce of the 
recoinzuendations contained in tie official inlletin of tlie IPorest Department 
. regarding wood for matches. The factory ■''* • ’■•usually well-equipped and is 


so 


on a fAifficieiitly larg^ scale to justify the employment of a capvahle and Trell- 
paid manager. * The bulk of the machinery is of German origin and nras supplied 
by the makers specially to deal with the wood used in the factory, namely 
lomhaa: malalai'icum' Apparently, the guaranteed output has never been 
reached ; but this has not been a source of serious trouble as the factory has 
always been capable of a larger output than was absorbed by the market 
available to it. In . this instance, there has been no lack of capital either for 
the plant to start with or for subsequent working*. We were told that in dl 
about eight lakhs of rupees had been expended ; that, from the beginning up 
till quite recently, the factory had worked at a loss and that, at the present 
time, a small profit was being earned, chiefly due to the steady rise in the price 
of matches. The company, however, will only he able to continue operations 
for a diort time longer as their stock-of essential materials is running out, and 
they are unable to obtain fresh supplies. These include phosphorus, sulphur, 
potasdum chloride and paper for the boxes. There is an ample supply of 
bombax malabarieum wlucb is delivered at the factory iu suitable sizes 
and in excellent condition at Rs. 10 a ton. 

The mechanical equipment- of the factory is good, and there ajjpears 
to have been no lack of technical skill in directing it. The matches turned, 
out are as good as. is ijossible to make from the wood available, and their 
main defect is their reddish colour. There is no doubt that at least' 
average business ability and sufficient capital have been available and tbat^hc 
want of success of thisfoctoryis not due to tbejordiuary causes which have been 
responsible for so many failures of this kind! Eor the present and so long as- 
the war continues, there is no doubt that, if the materials already mentioned 
were available, the factory would be able to compete with the Jaiianese 
matches : hut in ordinary times, they have not only been undersold, but there 
is no doubt that their products, are not considered of equal quality. This is chiefly 
due.to the dark colour which is not appreciated by the traders through U'hom 
the matches ultimately reach the consumers. Possibly, detailed investigation 
of the management of this factory would reveal weak spots ; but they were not 
visible to the Commission iu the coiu*se of their inspection nor were they 
disclosed during the examination of the manager. 

The company has no outlet for its products outside Burma ; but as it has 
hitherto been unable to stem tlie tide of Japanese matches flowing into the 
country, the limitations of its market do not exjjlain the present situation, 
though attention may be drawn to the facts disclosed in the evidence regarding 
freights put iu by hiv. Waisou. Prom this, it would appear that, previous 
to the outbreak of war, the cost of sending matches from Japan to Haugoon 
was the same as from Mandalay to R-augoou, and that the cost of sending 
matches from Mandalay to Madras was three times the shipping charges from 
Japan. The strangling efiect of heavy freight charges, especially on the part 
of the coasting steamers, is clearly evident, and special steps seem necessary to 
counter the policy of other countries, who have unquestionably been able to 
establish themselves in Indian markets solely by reason of the enlightened 
shipping policy which has been enforced by their respective Governments. 

It seems desirable that some special effort should be made to keep this 
factory going. The amount of material required is trifling, and a recom- 
mendation in its favour might be made by the Commission to the Indian 
Munitions Board. A little assistance in ibis Avay would keep the factory going, 
and the owners seem to think that they are entitled to ask for such assistance,, 
as they started the factory on official recommendations which, subsequent 
experience has proved, were* not altogether warranted. 


SAUNDERS ITEAYING INSTITUTE, AMARAPURA. 

^ r 

T^sited Isf February, 191S. 

^ The origin of this Institute is described by Mr. D. H. Saunders in the 
eviticnco \rhicli he submitted to the Commission. At the time of the annexa- 
tion 01 Upper Burma, hand-loom weaving was a home industry and the clothes 
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jKtroaucing tlio liand-Ioom weaver to modem metliods and appliances The 
who have come hcfore us stated that the Institute is a success’; but 
. when asked to specify in detail what results have been achieved, refer to the 



superintendent. The superin- 
tendent has now been in charge of the work for four years and has introduced 
into the Institute the Ilattcrsley loom and the Salvation Army fly-shnetio 
loom. The pupils who come to the Institute, receiving a Government scnolar- 
ship of Its. 15 a month, arc put thi-ough a course of instruction lasting 
six months. At the time of our visit, the maiority of the pupils were young 
women. INfr. Clayton, the llegistrar of Co-operative Societies, privately in- 
formed us that the past pupils from the Institute make no use of me course of 
tmining they have received. This is at mriance rritli the evidence submitted 
hy the supormteudent who furnished a list of between 40 and 50 Salvation 
Army looms and about a dozen Uattcrslcy looms wliicb liad been placed in the 
neighbourhood. The two statements may easily he made to agree on the 
assumption that, although the looms have been imrchasecl, they are not worked. 
This has certainly occurred in parts of India and might well occur in Burma, 
Avhen it is desired to declare that a certain course has been a succes.*:. 


It is difficult to get at the results so far accomplished, and no financial 
statements of any kind hare been furnished to ns. There is no doubt that a 
good deal of money has been spent on the Institute, and, it is almost certain, 
without any adequate return. It is, however, not necessaiy to scrutinise the 
financial position very closely. Some very pretty weaving, so far as colour 
and matejial are concerned, is done in the Institute, and the general effect ou 
entering the weaving shed is pleasing. The actual weaving is had, and this 
may bc attributed to an uufortunato^hoice in tbe type of loom. The Institute 
has* done nothing so far, and it is likely to end in a ghastly failure, though it is 
possible, with* some change in the methods and policy, it might become a 
brilliant success. TThat actually seems to be wanted in Amarapura at the 
present time is a weaving shed pioneering modern methods of silk wearing. 
Borce of circumstances seems to he driving the Institute in that direction as 
thev are now taking orders for goods and trying to get them made. It would be 
better frankly to endeavour to work on commercial lines. The object should 
not be to give a short com*se of instruction to as many weavers as possible, but 
to ' train up a certain number to become thoroughly proficient in the use of 
modern, hand-weaving appliances, ^ost of the weavers are apparently young 
women, and it is futile to imagine that an imperfect course of instruction in 
fly-shuttle hand-loom weaving is going to do anything .to keep the domestic 
industry alive. The conditions seem favourable for the establishment of hand- 
loom weaving factories in which most of the employes woxdd be ^ women. 
Such a factory would he impossible in India, but pr^ents no difficulties from 
a social point of view in Burma. It would be a legitimate operation for 
Government to establish such a factory or to convert tbe Saunders ITeaving 
Institute into such a factory. ^ * • 

In. many respects tbe superintendent seems to possess the necessary 
nualifications to run tbe Institue. Tbe work with the Hattersley loom should 
be abandoned. It has never been a success in India, and no other result is 
likeiv to be obtained in Burma. Tbe Hattersley loom is essentially a power 
loom modified and lishteaed in its various parts so that it can be driven by 
nedais. To obtain tbe tiest results from tbe power loom, it is necessary that 
it should be driven at as nearly uniform a speed as can be obtained, and tbe 
various parts of the loom are designed' to work at that speed. The sjiccess of 
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electrie driving ia modem ireaving sbeds is largelr due, not to the economies- 
effected in the transmisdon of power, hut to the improvement in the wearing 
consequent - upon the more uniform rate of working. To give a power mifl 
to a hand-loom weaver and ask him to drive it, whethw by means of pedals or 
bv turning a handle, is to convert him into a machine tender who has onfor- 
tunately to supply the motive power to drive the machine. Obvionslys it will 
he impossible for him to maintain a regular rate of working, and the produc- 
tion of the loom will suffer accordingly. That this is so has been discovered 
in India, and the Hattersley looms have been scrapped. 

With r^ard to ' the Salvation Axmj loom, it has also been found to be a 
failure in India, although, it has been boomed With all the skill and experience 
which that organisation possesses. It is fundamentally ^nonz in principle to- 
attempt to suppy the power to drive a loom through the slay which is used 
to beat up the weft. Xet, this is done in the Salvation Army loom, with the 
result that the waving is always poor with warp threads frequently broken. 
The backward motion of the smv in the hand loom should he as nentle as- 
possible; hut this operation has to be violently performed in the Salvation 
Army slay as it is used to aperate the mechanism which drives the shuttles. 
^Experience in Znoia has shown conclusively that the old Engli;di fly-shuttle- 
slay has not been improved upon by any of the fancy mechanisms introduced ' 
into India in the last 10 or 15 vears. * Thev all suffer from the defect that thev 
are attempts to compromise between manual and machine methods of working.. 
-At Amacapuia, it wcrald perhaps be advisable to scrap the Salvation Army- 
mechanism and St all the looms with English fly-shuttle slays. This would 
not COST much. The Hattersley looms should be put on the scrap heap. It 
was stated to ns that the local wearers much preferred the Salvation Army 
day to the English pattern, and no doubt this is true ; hut th^ have not adopt^ 
it and there is no rea-son why they should be allowed to do so. In our opinion-, 
it is the business'Of the Institute to teach the weavers what is best, and not to 
allow them to adopt an apparently fecile, but exceedingly imperfect, method 
of working. 

This Institute famish^ an excellent example of the necessity for some 
kind of imperiai organisation to co-ordinate work in various parts of the Indian 
Empire, norking along certain lines, good progress has been made ' m -Madras 
and Bombay ; working on different lines, apparently nothing has been accom- 
plidied in Bengal, and now it appears to us an attempt is being made to intro- 
duce into Burma what has so signally failed in BengaL 


THE BUE.MA OIL EIELBS. 

Ttsited 3rd and 4.th IP^ruary 1918. 

-Of the various oilfields which have been discovered in the Irrawaddy 
basin- the Commission visited those at Singu and Yenangyaung, Earth oil' 
was known to the Burmans before the occupation of 5ie country, and the - 
superScial deposits were worked by Qiem through deep rectangular wooden 
shafts which they sunk with considerable ingenuity and much labour. The 
largest development of oil occurs in the Yenangyaung field, where a number - 
of companies are working and where abou^ 1,000 wells have been sunk. 
Eounhly, two-thirLs of these belong to the Burma 03. Company j and the 
remainder to three other companies: (1) The British Burma Petroleum. 
Conmany ; (2) The Indo-Burma Petroleum Company ; (3) The Ifathsingh 
Oil Company, besdes a few private owners, including some of the original 
Xwmzns, who stili continue to sink shafts and work their o3 claims "by 
the old indigenous methods. 

j mining rul^ prescribe that each well should have a minimum radius 
o. G j feet ^r^und it from which, to draw o3, and wells should not, therefore, 
« one "another. The result of divided ownership 

on tnc Tenangyaaug oil field is a dense forest of derricks, an apparently 

of pipes, an unnecessarv number of storage tanks, several 
y-n-..-: supp.y «c:..en:es, and bullock carts and primitive methods of transport 
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y kin^ alongside the Avell-ordered aerial ropeway of the Burma Oil Companr. 
This IS due to the fact that originally the field was held • by Barmans, knoiv^. 
as Twinzas, who hare disposed of their rights to the companies which hare been 
formed, and which were allowed to purchase them without regard to anv other- 
considerations than surface ownerships. It seems extraordinaiw 4at no 
attempt has been made to consolidate the various interests worldncr on this field, 
tlie economies which could he effected would he remarkahll Bouhtle^ 
the matter has heen^ considered, and it will certainly have to he considered- 
again, if the oil field is to be worked to the best advantage, when the supplies- 
have to be drawn from the deeper sands. Apart from the old Twinzas work- 
sings, the methods developed on American oil fields are einployed in Burma 
and all the drilling is done by Americans. At Singu, tbe n-umber of interesfs- 
on tbe field is not so large and there is no mixing up of claims, so that the. 
wells are sunk at a reasonable distance apart. 


The j-ield of tbe Burma oil fields is roughly 20,000 barrels a day, each 
barrel being equal to 42 TJ. S. gallons. Of this, xouglily, one-fourth* coraes- 
from Singu and the bala-oce from Tenangyaxmg, the yield of the o^er fields- 
at ijresent being comparatively small. The'Burma Oil Company have laid a 
pipe line from Tenangyann^ to Rangoon, a distance of 275* miles, and the 
bulk of tbe oil that they raise is delivered to tbe Rangoon refineries in this 
way. The oil is forced through the pipe by two pumping stations, tbe first at 
Tenangyaung, which was inspected by the Commission, and the second about 
half way down the line. The carrying capacity of the oil pipe of course- 
depends upon the hydraulic gradient maintained and as this at present is a 
very flat one, the deliveries through the pipe could be greatly increased by the 
provision of further pumping sfafions. The wells yield considerable quantities, 
of gas, some of wliicb is drawn off and burnt -under the boilers which generate 
steam for the pumping plants. 


At Tenangyaung, there is a large jiumping, plant to force the oil info the 
delivery main, a smaU pumping plant to raise water from tbe river to a settling- 
tank, and a large, steam pumping plant to pump this water to the oil field 
which K at a distance of some five miles. Liquid fuel is burnt imder the 
boilers, and this is not obtained from the Tenangyaung oil field, hut from one- 
lower down the river at Jlinbu, where the crude oil contains less benzine than 
at Tenangyaung and is therefore safer to handle, besides being bulk for bulk, 
less valuable. 


But few of tbe weUs yield oil without pumping, and the majorify of the 
pumps are worked with smaR steam engines supplied -with steam from central 
batteries of boilers. Tbe steam pipes are Jong, the amount of condensation 
must be great, and genemUy tbe system is extremely inefficient. At a few of 
the wellsi small oil engines are employed to drive the pumps and such engines 
are satisfactory for pumping, but they are not convenient for drilling. A well 
is not sunk to its full depth at once hut at intervals the depth is increased, as one 
laver of oil bearing sand after another is exhausted. 3Ioreover, from time to 
time, the wells xei^ire to be cleaned, so that it is necessary to be able to wort 
the well-boring tools at any moment, and it is therefore convenient to nave a 
st^m engine permanently installed. Obviously, the most economical way of 
working Qie field would be through a central electric generating station and 
this, we understand, has been under consideration for some time past, but has 
been delayed o-wing to the war. It is diffi.cult to understand why it was not 
started long before the war. 


;Most of the machinery employed on the oil field is of British manufacture ; 
but the boring tools and lininsr *idpe5 are usnaRy of American origin. As 
alreadv mentioned, the drillers come from the United States, some from the 
Pensvlvania oil fields and some from the Californian, and it is said that there 
it a ‘healthy vivalry between tbe men from the two fields. Some Burmese 
iiUers are now employed vrith good results by one of the compsums. Tne 
American drillers, on piece-work, earn as much as Rs. 900 a month. The work 
reouire*! verv sreat experience and the exercise of constant care. The .driinng 
' work at Tenanffvaung is said to be easy compared mth that on American oil 


fields. ■ * ’ 

. •’ * ' i 


11 



Tenangyaung is a flouridiing little to\rii Trliicli will only last as long as 
the oil supply. TKe labour on the field is well housed : but from time to time' 
there has been serious ' trouble not only with the durn ans but also with the 
drillers. This is due to the employes having over-estimated the value of their 
local experience, and the failure of their attempts to force the hands of the 
companies will probably prevent a recmTence of similar trouble; 

Eor the maintenance of law and order and to ensure the observance of 
TniTiinof rules, the civil administration is entrusted to a TTarden of the oil fields, 
and, so far as the Commission could learn, the aixangement has proved a satis- 
factory one. 


THE JAMAL GOTTOJf AKD/PRODTJOE COMiPAHT, ALLANMTO. 

Vidted otli February 191S. 

Allanmyo, on the left bank of the LTawaddy near the southern edge of 
the dry zone, is favomnbly situated for dealing with-such produce as cotton 
and oil seeds. The company is a private concern, the joint property of 
Messrs. Jamal Brothers and Messrs. Steel Brothers, and it is managed by 
the latter firm. The produce dealt with consists of cotton and groundnuts. 

There is a ginning factory equipped ■vrith'60 gins, 40 of which vrere vrork- 
ing at the time of our visit'. The arrangement of machinery and plant is of 
the usual type, two long rows of gins driven from a central shaft in the base- 
ment. The ginned cotton passes, to a baling press, and the bulk of the seed to 
an on mill. The baling press is of the usual type and in the busy season 
about 100 bales a day are turned out. It may here be interesting to note that 
the baling hoops were of shell discard steel which, in this instance at any rate, 
has been found to be perfectly satisfactory. 

The cotton-seed oil mill was furnished by Messrs. Bose, Downs and 
Thompson of HuU, with some American machines of a special type. . The 
cotton seed is not delinted and pa^es direct to a decorticator and thence to 
a separator, where the hulls are removed from the kernels. A second sieve 
completes the separation of the husk, and the clean seed is crushed between- 
rollers and then ground undCT edge runners into a fine meal. The fine meal 
is heated in a steam- jackettei kettle and packed in camelhair cloths for the 
oil presses. Of these oil presses there are four, and the outturn of oil was said 
to be 1,600 viss or about 5,000 pounds per day. The yield of oil from the 
cotton seed averages ten - per emit. The oil from the presses is filtered and 
passed into the refinery, where it is heated with live steam and treated with 
caustic soda, after which compressed air is blown through it. The operation 
is repeated, and the oil then comes into the tanks to settle. At Allanmyo, 
about SO per cent, of refined oil is obtained. This is sold locally in Burma, 
and a market has recently been found for it in Australia. The residue from 
the refined oil, known as “ foots,” is sold in Eangoon for the manufacture 
of cheap soap. In another factory at Myingyan, near Mandalay, the refining 
process is said to result in a loss of only o per cent., which is due to the skill of 
the foreman in charge of the work. 

There is also a groundnut oil mill, consisting of eight presses, also supplied 
hy Messrs. Bose, Downs and Thompson of Hull. This mill is capable of 
dealing with about 50 tons of undecorticated groundnuts per day. Although 
there are decorticating machines in the factory, they were not at work. The 
nuts are broken up in a disintegrator, passed through rollers and steam heated. 
The oil from the presses when filtered is ready for the market. No very 
accurate figures could be obtained regardiiig the results. The yield of oil 
was said to be about 30 per cent of the gross weight of the nuts. The oil is 
usually exported ; but there has been difficulty lately on account of the want 
01 freight. Both the cotton-seed oil and the groundnut oil are packed in 
torty-pound tins, and there is a complete plant of tin-making machinery installed 
separate building. This plant is capable of turning from 600 to 1,000 
tons a day, and all the soldering is done by baud. 


S5 


'V , ^0 mannp- ot the factory is o Mahomedan, and 

the n«;ehanical on-ineo^ machinery is ’an ex-studont of the 

A iotona ,TuhiIco acchmea! Insttiulc in Bombay M>ho is paid Es. 275 a monti ' 
hat soemMo he extensive godowu accommodation has been provided and 
the V hole place is kept m adnurnblo order. Perhaps tho most striking feature 
mtho management Avns the fact that there is no cl.cmist on the staff, and that 
210 ciiort compare, the results obtained in the mill with the aotnal 

oil-content of the seed as determined by analysis. 


An cxaimnntion of the cotton before ginning, revealed a vavietv of species, 
some of winch were of much finer quality than others. Obviously, ‘there is no 
pure strain of cotton seed in Burma, and attempts to improve the vield of cotton 
on lines similar to those winch have proved successful in India mi^'ht 
well he attempted. ® 


Tho oil cake from the mills was formerly exported ; but now no other use 
can be found for it than as fuel, for which pur])osc it is now worth about Bs. 10 
jK5r ton. ‘J'his is a purely war time necessity ; but that oil cakes, excellent both 
lor cittle feeding and manure, should have to bo so disposed of, indicates 
the primitive state of agriculture and the need for improvement. 


irAKi)-Loo:u: 'o^eaving at shwedauiyg. 

T^micd Gill Fehriiari; 19 IS. .. . 

Hand-loom weaving in Burma is a domestic rather than a cottage industry 
and is chiefly canded on by women. To obtain some criterion by which to 
estimate tho value of tho work done at the Saunders Weaving In.stitute, 
Amarapura, a visit was paid to the weaving town of Shwedaung which is 
situated on the Irrawaddy river, some eight miles below Prome. A considerable 
number of weavers’ houses were visited, and in all of them it was found that 
the work was mainly carried on by women in such intervals of leisure as they 
enjoyed from their domestic occupations. The looms employed are of the 
simple frame tjqic. IMost of tho slays wore fitted with brass reeds but the 
shuttle was invariably passed through the warp by hand. If early all the work 
was in silk, tho width*of the cloth Avoren being about 22 inches. Ifo warping 
Avas seen, hut avo Avorc told that this AA*as usually done in the streets in the way 
oixlinarily followed in India. All the weavers’ houses were framed structures 
raised on Avoodon columns 8 to 10 feet aboA*e the ground, and the looms were 
almost invariably placed in the open space under the houses. In some houses, 
there were two,* and in others three -looms ; but in the majority of cases, there 
was only a single loom. A great many wearers possess a very well made 
silk-twisting machine of a pattern AA'hich it is claimed was invented locally ; but 
it is far more likely that it is of European origin. 

Tho conclusions arrived at regarding the work at Amarapura are 
completely substantiated by the inspection of the weaving in this town, and it 
is desirable that the Saunders Weaving Institute should be organised rrith a 
view to demonstrating the superiority of the innovations in weaAring methods 
whicli it is seeking to introduce. The bulk of the weaving at Shwedaung Avas 
of much better quality than could be produced on the looms employed at 
Amarapura. Tho average Aveavxng, hoAvever, is distinctly inferior 'to vrhat 
Avo’dd he found in a weaving centre of similar size in India. 

We have been authoritatively informed that both silk and cotton weaving 
arc rapidly declining in Burma, and this must be due to tlie competition of 
either cheaper or better made imported goods. It is probable that Burmese 
taste is changing and that, if the domestic industry is to survive, the technique 
of the weavers must be iinproA*ed. At Amarapiwa, it would seem that this 
point has been entirely neglected and that attention has been concentrated on 
increased speed of weaving. It is interesting to note that a Hattersley loom, 
Avith a revolving shuttle box, Aras found in one of the weavers’ houses at 
Shwedaun". The owner stated that he had purchased it fom* years ago and 
had paid Es. 400 for it ; also that he had worked it at the beginning hut that, 
as he was unable to find any one capable of working it for Mm, it had not' been 
Aised since. 

Hi 
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The silk-wearing industry in Burma seems to be entirely confined to plain 
wearing, and variety and ornament are solely due to the use of different - 
'Colomnd threads in the warp and weft, lhat is to say, everything is of a 
chequered or tartnn pattern. Bobbies and jacquards are unknown, and nothing 
so complicated as a solid border cloth is attempted m Biuma. The industry is 
a very primitive one, and it is not so much a question of resuscitating an old 
industry as of creating a new one that has to be faced, and the chief reason for 
-doing this is the fact that it would probably keep in employment a very large 
number of women who are now being gradually ousted from a very suitable 
-domestic occupation. ' 


THE GOVEBNSIENT SCHOOL OF ENGINEERING ANB TECHNICAL 

HIGH SCHOOL, INSEIN. 

Visited 7th Fehriiary 1918. 

Tliis School is under the Birector of Public Instruction advised by a 
Tisiting committee. It is situated on the Mingaladon road, about a mile and 
half to the north of Insein railway station. The buildings include a main 
-school building, workshops, .a hostel for students. and quarters for some of the 
-staff. The School is a large two-storeyed building containing class rooms, 
laboratories and offices. The chemical and physical laboratories are very 
imperfectly equipped, the latter being chiefly supplied with relics from Cooper’s 
TTin. The mechanical laboratories are not much better, though there are some 
anachhies which can be employed for simple engineering testing. On the 
-other hand, the workshops are distinctly good thoi^h not large. There is a 
carpenter’s shop, a smithy with sis: hearths and a fitting shop. The machine 
shops are very badly arranged but contain a number of excellent tools and an 
unnecessarily large rieam engine, probably installed with the idea of making 
-steam tests. Just outside the workshop, there is an artesian well 240 feet deep 
and, adjacent to it, a water tower and a long trough for testing and calibrating;- 
. current meters. The current meters are suspended from a carriage travelling^ 
over the trough and are controlled electrically. The hostel has accommodation 
for about 80 students and is constructed on the dormitory system. 

The courses of instruction provided are somewhat complicated and are 
probably an attempt to suit the peculiar conditions which prevail in Burma. 
The Technical High School admits students who have passed the 7th standard 
in the Anglo-vernacular schools or the European lliddle School examination, 
whilst the qualification for admittance into the School of Engineering, is the 
High' School Final or the Calcutta Matriculalion. Primarily, the Technical 
High School provides a training for sub-overseers in the Public Works Bepart- 
ment, whilst the Engineering Schocd aims at a higher standard, such as is 
demanded from overseers. In each case, the course of instruction is three years ; 
but the students of the third year in the Technical High School can take a 
fourth year with the third year students of the Engineering School, and thus 
qualify for upper subord-inate service. Besides providing a training for civil 
engineers, special arrangements are also made for the training of mechanical 
-and electrical engineers. The first differentiation takes place in the second 
year when mechanical engineering is taught instead of civil engineering and 
in the third year, a distinction is made between the courses of instruction for 
mechanical and electrical engineers. EinaUy, at the end of the third year, the 
students are drafted into workshops for a two years’ apprenticeship. It is ako 
possible for the students in the Engineering School on the civil side to take up 
architect^e for the third year ; but it is not quite certain that any of them 
have availed themselves of the privilege. 

The featxure ^ which distinguishes this School from any others visited by 
the Commission, is the attempt that has been made to work on what may he 
■termed a ‘ sandwich ’ ^stem. Half the time of the students is devoted to 
pnu^ical work under shop conditions and the other half to technical studies 
in the ..chool itself. The civil engineering courses begin on the loth of June 
■u each year and terminate in December, The first three months of the year 
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--are spent out iu the field on survey work, and the School is only used for 
-working out the results obtained in the field. At the end 'of March the long 
‘ won commences, and the students are drafted for two months in the Public 
u orks Department for practical training. In the mechanical engineering 

■ masses, the students study in school from the middle of June to the end of 
December, and are tnen drafted into selected shops for practical training from 

. “January till the end of May. This system of education is by some people 
considered to be ideal and is to some extent in vogue in Scotland and possibly 
’ on a larger scale in America. On the whole, the results obtained ivith it are 

• msappointing and this, in tbe oinnioU of the Principal, is what has happened 

11 **®^* lack of continuity is fatal to the School work. The more ' 

educated and the more intelligent the students, the better are likely 
•to be the results of the ‘ sandwich ’ system, as the evils arising from lack of' 

• continuity in the ooiirses of study are less marked. Workshop instruction 
appears to be of a practical character due to the experience of. the technical 
instructor. 

There is/ in addition to the classes ah’eady mentioned, jirovision for 
the instruction of apprentices who are to be trained as craftsmen. The 
educational standard insisted upon is the 5th vernacular, and the boys are 
-apprenticed for a period of five years, dmang which time, they are paid wages 
•at the rate of Rs. 12 for the first year, increasing by annual increments of 
Rs. 1-8-0 io Its, 18 for the fifth year. Each apprentice gets a short course of 
instruction in carpentry, then in fitting and finally in blacksmith’s work. At 
that trade at which he shows the greatest aptitude, he is required to spend the 
' rest of his time. Apparently, the aptitude for different trades varies consicler- 
-ahly, and it is claimed that the shout preliminary general course prevents a good 
many attempts to drive square pegs into round holes. 

The relations between the school authoritiBs and the large employers of 
labour in Rangoon seem to be excellent and, without discounting the personal 

■ element involved, this may to some extent be due to a recognition on the part 
of the employers of labour, including the Public Works Department, of the 
necessity for assisting educational efforts in every posable way. The depend- 
■ence of Burma upon India to tbe extent that is now necessary is generally 
regarded as undesirable, and there is a strong demand for increased educational 
facilities in Rangoon. 

Some of tbe members of the Burma Advisory Committee expressed to ns 
the opinion that the location of the Engineering School at Insein was a mistake 

• and that it would be better to transfer it to Rangoon. On this point, it is 
- difficult, without more local knowledge, to express a decided opinion. In many 
respects Insein seems to be quite satisfactory, as the workshops of the Burma 
Railways are situated in the town aHd there is an excellent service of trains 
into Rangoon. 


oadodtta technical evening school. 


Fisifed 28 th February 1918 . ^ 

This School was established in November 1900 to supply elementary 
technical instruction to the apprentices engaged in the large engineering works 
in Calcutta and Howrah. Its inception was due to^tbe engineers of the East 
Indian Railway ; but, throughout its career, it has been warmly supported by the 
private firms of Calcutta and by tbe technical officers in charge of Government 
undertakings and such public bodies as the Port Commissioners. The School 
was first started in Howrah; but in less than two years it was found desirable 
to transfer it to Calcutta, as tbe majority of the pupils lived ou that side of the 
river and rooms were obtained in tbe Doveton College, wnere the School was 
mainWned till the College was dismantled in 1909. ^or six years, it u^s 
then located in the upper class rooms of the St. Josephs School, Bow Bazar. 
In May 1916, it was transferred to the Eree.Scbool and finally, m November 
1917, to a set of rooms on tbe ground floor qf the School of Art in Choivringhee. . 
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The hoys who attend the School pay a fee of Rs. 6 a month for all or any one of 
the following classes: (1) Elementary Mathematics ; (2) Practical Mathematics 
and Mensuration ; (3) Pure and Applied Mechanics ; (4) Elementarj'- 
Magnetism and Electricity; (5) Advanced Magnetism ' and Electricity; 
(6) Building Construction and Materials; (7) Theory of structures and 
Strength of Materials ; (8) Steam and other Heat Engines ; (9) Mechanical 
Eramng. The classes are held on three nights in a week from 5-30 to 7 p.m., 
and, at the present time, we were informed that there were about 110 paying 
students on the hooks of the school. The fee-income amounts to something 
over Rs. 5,000 a year, in addition to which the following grants are made ' 


- 

Be. 

Government ’ • • . ^ • 

. . 2,000 

The East Indian Railway Company « 

600 

Messrs. Burn & Co.^ Ltd. • . . • • 

750 

Messrs. Jessop & Co.^ Ltd. . • r • . 

250 

Messrs. John King Sc Co. • « . . 

. . , ZoO 


The Principal is Mr. J. R. Wylde of the East Indian Railway who is paid . 
Rs. 150 a month and is assisted hy a staff of five officers from the various' 
engineering works, whose apprentices attend the Schoolf These officers are 
remunerated at the rate of Rs. 10 for each evening’s work. At the time of our 
visit, we saw the following classes undergoing instruction : — 

Practical Mathematics and Mensuration. 

Applied Mechanics. , 

Advanced Magnetism and Electricity. 

Mechanical Drawing. • 

The work was naturally of an extremely elementary character except in- 
the case of the electrical class ; hut there is no douht that the instruction was 
practical and suited to the capacity of the students. So far as the class rooms 
provided in the School of Art are concerned, the accommodation was good, but 
the rooms" are only in the occupation of the School after 5 o’clock in the 
evening, and there is an entire absence of space for anything in the nature of 
practical demonstrations. The reooi*ds of the School show that a number of 
the apprentices have done well in after -life ; but the committee of management 
recognise that the resources at their disposal are altogether too limited to 
provide the training which it is desirable the apprentices should receive. Con- 
sidering the enormous importance of the engineering industries in Calcutta and 
its neighbourhood, it is surprising that the technical instruction of the appren- 
tices and workmen ' employed should ’"be entirely left to private enterprise. 
The excellent work done in this school justifies the assumption: that, if greater 
facilities were offered, its sphere of use&ilness would greatly extend. The fact 
that after 17 years .of useful work this technical school should still be without 
premises of its own and dependent upon another Government educational 
institution for its accommodation, is an illustration of the inadequate attention 
paid to technical instruction in Calcutta. There seems to be but little doubt 
about the urgent necessity for providing greater facilities for the training 
of the youths in Calcutta employed not only in the large engineering works 
but in the very numerous smaller concerns wliich have grown up in recent 
years.- Something analogous to one of the London polytechnics seems to 
be clearly indicated.- In view of the fact tJiat only evening classes are 
' required, it seems open to discussion whether it will not be possible to establish 
a high-grade practical secondary school which should occupy the premises in 
the day time and leave them free for the work of the technical school in the' 
evening." This double use of the premises, which must be necessarily located 
on one of the main tram lines so as to afford the students easy means of getting 
to them, would justify very much larger initial expenditure than would other- 
■^^se,he the case, and would enable much better provision to be made for both 
classes of students than would be possible if only one were under consideration. 
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THE EAST INDIAN EAILTTAY LOCOMOTIVE WORKSHOPS, 

JAMALPUR. 

T^mfed 11th March 1918. 

The Locc^otive W orlcshops of the East Indian Railiray are situated at 
damalpni’, 29 # miles from Calcutta, and 6 miles from Monghyi*. The Company 
possesses very nearly 1,300 engines, and 11,000 men are employed in the shops. 
There is a large European settlement at Jamalpur, and a considerable number 
of Trorlrmen lire in the tomi Tvhich has grown up round the works. Large 
numbers, however, reside in neighbouring nllages and in Monghyr, and special 
workmen’s trains are run both morning and evening to bring the men into the 
works and take them home again. 

The object of the visit to Jamalpur was to discuss on the spot the question 
of training various grades of- employds in mechanical engineering establish- 
ments, and to examine the facilities, possessed by the company for such work. 
Somefliing is ali’cady being done in this direction, which, both the officers of 
the company and the Commission think, it is now desirable to extend and 
improve. 

It is -only necessary to describe the works in very general terms, and in 
relation to the oxiportimities they offer to various grades of apprentices and 
mechanical engineers for acquiring up-to-date practical experience. These 
workshops were probably the first started in India for the repair of locomotives, 
and during the last 70 years they have been enlarged and developed, as the 
expansion of the railway ^system and its added traffic threw more work into 
them. There is no organic unity about the planning of the shops, and there 
is much ' unnecessary- handling of materials. In the erecting shop the 
•overhead traveller is not capable of lifting the largest locomotive engines 
employed on the line ; but this is to be remedied as soon as a 40-ton traveller 
can be obtained from home. The foundry is a very large shop, but its roof 
is much too low, and it is, in consequence, ill-ventilated and hot. Although 
there is a good deal of repetition work, no modern moulding machinery is 
employed, and the organisation of the labour in the foundry is on extremely 
primitive lines. The machine shop is overcrowded with what may be described 
as -antiquated plant which is, presumably, still retained because it is 
good enough for the class of work which finds place in a locomotive, and 
because it is well suited to the capacity of the men who are employed. 
Better tools, capable' of a much larger outturn, would require a 
higher type of machinist than has so far been trained. The power 
house' is of recent construction, and is a very fine piece of work, quite 
up-to-date. It contains 2 sets of Beiliss & Morcombe engines, each 
driving alternators of about 1,000 k.w., capacity, and there are also 2 steam tur- 
hines.and alternators of smaller size. The steam is supplied by a battery of 
Babcock & Wilcox boilers, and the arrangements for handling the "fuel and ashes 
are of modern design. Chain-grate stokers are employed, and the fuel used is 
inferior slack which, judging from the veiy faint smoke emitted from the 
chimneys, is burnt with very great success. 

One of the special features of Jamalpur is the steel plant. Two 'open- 
hearth basic furnaces have been installed, but unfortunately these were not at 
work owing to the supplies of pig iron from Kulti haring been stopped. The 
roUln®' mills are comparatively small, and ore not capable of roUing large 
sections. At Sakebi the rolls are made of cast iron, but here- it is 
thou'^ht necessary to employ steel, and they are made from steel ingots cast 
locally. Besides rolling sections, large quantities of steel castings are turned 
out iududing steel wheels complete, with the exception of the tyres. 

There was evidence of a considerable amount of ingenuity in meeting 
difficulties brought about by the shortage of materials, and some very interest- 
ino* experiments were witnessed with an electric welding plant, which has 
recently been constructed. In one instance, two lengths of steel boiler tubes 
were welded together, and, in the other, a core of high-speed tool^ steel was 
welded into a tool holder. .Jamalpur claims to have been the first locomotive 
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■v 7 orkshop to hare utilised old tyres in the manufacture of steel-spring plates. 
The electrical repair shops are unusually complete. Here, samples, of locally 
made micanite u-ere shown to us, and the shortage of wire is to he met by 
the installation of a wire-drawing plant. In the shops themselves a number of 
machine tools, which could not he got out from home, were under construction, 
and a considerable amount of work was in hand for the Expeditionary Force in 
Mesopotamia. There is a very complete plant for making bolts and nuts and. 
dog spikes, hut as the output is not sufi&cient to meet the present demands, new 
machines are being made to increase it. 

In common with all Indian Railways, it has always been deemed necessaiy 
to employ a large staff of European foremen and chargemen ; but of late the 
view has been gaining ground among the railway officers that some of these- 
men might be replaced by Europeans or Anglo-Indians trained in the country, 
provided they could afterwards get employment for .a year or two in British 
locomotive shops. Accordingly, the East Indian and several other Indian 
railways have made special provision for the training of European and Anglo- 
Indian apprentices. At Jamalpur these arrangements are probably of a more 
advanced character than elsewhere. At the time of our visit, there were 92 
apprentices living in the hostel. -These boys are taken on as apprentices for- 
5 years, and are paid wages bn an incremental scale. The hostel" accommoda- 
tion provided for them is excellent, and they all share a common mess room. 
Each apprentice is expected to attend class instruction for 3 hours a week, of a 
character very similar to that we inspected at the Calcutta Evening Technical 
School. At Jamalpur we saw the boys at work in, the classes in the early 
morning, and though there were a fair number of exceptions, the majority 
of them appeared to take very little interest in their work. This was. 
confirmed by the instructors, who are members of the permanent staff of the 
workshops- They say that the greatest difficulty in dealing with Anglo-Indian 
boys is their lack of ambition. Ho provision is made for the technical 
instruction of, or for housing, Indian apprentices, the majority of whom pe- 
the sons of inen employed in the railway. There is a small number of Indian 
apprentices belonging to the educated classes, but they are left to shift for • 
themselves. Few of them are reported to do well, and this seems hardly 
surprising, Considering how little interest is taken in their welfare. 

The senior officers of the company recognise this, and are extremely 
anxious io co-operate in any well-devised scheme to provide more intelligent 
workmen than they are now able to obtain, and to create a class of men who • 
■will ultimately be to be entrusted with supervisory work. There was general 
agreement between the European officers at Jamalpur that the outturn of work 
per man was not more than one-third that of corresponding workmen in\ 
British shops. The very much lower rates of wages prevalent in Indian 
workshops counterbalance 'this, except where machinery is largely 
employed. The cost of doing work by machinery is made up, not only of 
the general charges and of the cost of raw materials, and of the labour- 
employed upon it, but to these items must also be added the charges on 
account of interest on the capital locked up in the machines, and the amount 
which it is annually necessary to set aside for depreciation and repairs. The - 
Indian workman is apparently only capable of getting about one-third of the 
proper outturn from a machine, with the result that much work is still done by 
hand, which, with better workmen, might well be done by machinery. This,, 
we tlunk, is largely due to the very inadequate arrangements made to train 
machinists, and it appears to us, to be beyond doubt that a great improvement 
could be eSected among these workmen by giving them some technical train- 
ing. Obviously this cannot be done in the shops themselves, and class instruc- 
tion should be provided for them in a technical school alongside. There will 
be difficulty in getting suitable iustmctois, as the classes will have to be held 
in the Vt^rnacular, and a man possessed of the necessary knowledge and 
experience, and capable of imparting it to others, not in his own language - 
but in Hindustani, will undoubtedly be hard to find. It will, however, 
pay well to offer special inducements to get men to qualify for such 
u ork, as the inefficient use of machinery in Indian workshops repres- 
ents an euonnous loss to the country. Assuming, in Jamalpur alone, that the 
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output from 30 lukhs of vuj)ees worth of maoliinci’y could be doubled, it would 
represent nn nnntuil .vaviug in running costs of several lakhs of rupees. 

Tim potentialities of .Tainalpur for training all classes of men employed 
in mechanical engineering appear to us to he excellent ; but so far very little 
use has been made of them. Even the Anglo-Indian apprentices are turned 
into the shops and left very much to themselves. What appears to be necessary 
is that there should he sjtccial officers attached to the workshops, whose duty 
uouid be to see that the apprentices were properly instructed and wore given 
a sufficient variety of experience. It must be recognised that this can only 
he (lone to a limited extent in the workshops and that it is 
leave it to be done by the men. Tho apprentices should he assemolecl m 
small classes, at least once a week, for the special juirpose of receivmg 
instruction rorrardimr the work they arc engaged on in the shops. o 
instance, the' bovs workin- lathes should have explained to them 
oonsiruclion of a l.athe, tho special features of its design, the means 
to obviate wear and tear, the nictbods of holcling work, I*'®, 3^, 

and the principles underlying the action of the cutting tools. Such i“stm(Jiou 
can only be given in a classroom provided with a lathe suitable or ‘n 

tion purposes ; and with a capable instructor the apprentices wi i shons 

about lathe work in a few hours as they would iirobably pick m P 

in the course of a year. What applies to the trammg of tiom 

the beginning, siiecialiso, applies with much greater compara- 

tmmiSs covm a much witter field ; and, of couje, 

tivcly small number of more iutelligcut and better ^ Hitherto this 

into*thc shops with a view to becoming mecMn^cal engineers, 

workshop training has been of the most haphazaid ^ ‘ / overcome the 

many a youth has been disgusted J f fJjo-s must he put an 

initial difficulties. Wc recognise now that tlus state ^|je as 

end to, nnd thnt in fnturc the mclliods of matsiials 

ECicntiiio and precise as those for handling and .av'inta'.e of discussing 

in conrso of mnnnfacture. At Jam^nr rvo had f ^ nitS 

these matters rrith Sir Bohert Highc , ‘j*' gs gS aJitents, 

Mr. Wedderhurn, the Locomotive Supermtpdent, * -wrliioh our 

and would record, with satisfaction, the ^yei but because, 

proposals were received, not because they were in y y , . ^ j^g^yg been 
whL developed, they , coincided 

floating in the minds of these officers as the result of practical experie 
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